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X To: C. N. Rucker

From: S. Melain

Subject: First Teekly Progress Report on Oak Ridge National Isboratory
uaste Disposal ' s N e .

This memorandum summarizes the work recently accomplishcd on the
Osk Ridge National Laboratory wastc disposel problem, A statement of the
problems with assignments of work to the various divisions was issued on-
September 20; 1948, Central Files los 48-9-158. TVeekly Reports will be issued
for the next few weeks, ' ' ' -

In summery the greatest attention has been given to thc removal of
the particles carried by the pile cooling air., Some preliminary planning
has been dirccted to the isotope and pilot plant arcas., The follewing para=
graphs review the work accomplished to date: o )

-1< Solid Particles in_Bile Cooling Air

On August 25, 1948, a slug became stuck in the pile. During
removal five slugs became ruptured, While most of the wranium oxide formed
on contact of the uranium with air, entered the canal, somc oxide was known
to have escaped to the stack, 4 previous stuck slug in December, 1947, hed
resulted in the escape of relatively large amounts of uranium oxide, This had
been considercd an isolated case and not likely to happen again, However,
immediately after the August episode, every offort was directed to removel of
the uranium oxide from the cooling air. ' '

Prior to August 25th, contacts with manufacturers of cyclones,

. electrostatic precipitators and filters had bcen started, Inercased efforts

were then made to obtain full scele equipment. It soon became apparent that
filters could be obtained more quickly than cyclones or eloctrostatic
precipitators, Sufficient data were obtained by September 16th to permit

a choice of equipment. ' .

It was decided to install immediately two thicknesses of
American iir Filter Company, F G 50 glass wool filters followed by Chemical
rarfare Service filters number 6, These filters will remove 99,95% of the
standard test materials dioctylphthalnte and methylenc blue. In addition
to the filters, cycloncs and electrostatic precipitators will be obtained
and installed as soon as practiceble . It is expected that filters may be
obtained within a very few weeks, the cyleones in about eight weeks, and the
electrostatic precipitators in about cight months. Bids heve been regucsted
by September 27th on the eyclones, -




N

The installation of tho filters will rcmove sufficient of the
perticles escaping from the pile stack to practically climinate the hazard
from this source. The oyelones and elcctrostatic precipitators will be
followed by the filters in thc pormenent installation.

- 4s soon as the decision was mede concerning the types of
filters to be instelled, design layout of thc nocessary structurc to house
the filters was started. The basic layout was presented to the Austin Company
for detajlod design on Scptember 21st and preliminary grading began on
September 22nd by the J.-4, Jones Construction Company, The construction work
will be continued on two tun<hour shifts daily, Aattached are a design layout
of the filter installation with a photograph taken on Scptember 23rd of the
site being graded, - T ' : ‘ '

Eech hole in the pile is secanned daily in cn attempt to locate
swollen slugs prior to rupturc. In addition, equipment hns boen installed
to collect relatively large samplcs of the particles from the pile air going
to the stack. Calculations are underway to detcrmine the feasibility of =
using enriched uranium oxide in plece of uranium in *hc pile,

On September 25th a swollen slug was noted and the cap was
found partially broken on removal from the pile, Thc activity. increase was
negligible and it is believed very little activity cscaped to the stack,

No design work has becn done to date on improving thc filters
on the pile inlet air, ’ o Y

In order to reduce thc hazard due to perticles becoming re-
airborne, thc roads, roofs, and as much as possible of the restricted arca
is wetted down daily. All roads havc been heavily oiled and all ‘unnceessary
traffic has becn eliminated. : :

" In order to check the hcalth aspects of the problem, chest
films arc being teken on all pcrsonnel. Deily nosc swipes are being taken
on about fifty employces. C o

2. Solid Perticles from Other Sources

Solid airborne particles are believed to originate in the
isotope and pilot plant arcas as w1l as in the pile. Preliminery design
leyout work of the ductwork necessary to colleet the air and gas streams.
containing these particlcs has been started. . '

In ofder to determine the magnitude of the rroblem, samplcs
will be teken at. numerous pleccs in the isotope arce during the next Ra la
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run,, The design of a plent to remove acid gases, iodine, and solid particles
will be fixed as soon as data are availablec.

3. Other Waste Disposal Problems

‘ L Work on the evaporator for concentration of the ligquid wastes
will be completed in a very few weecks., Other than this,little has been
accompliShed since all effort has bcen placed on solution of the particle
problem,

Stuart Melain

SkeL:1wb

Attochments: (1) Dosign layout of filter instellation
(2) Photograph
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To: Ce Ne Rucker
From: S. lioLain

Subject: Second Weckly Progrcss Roport on Oak Ridge National Laborabory
Waste Disposal

This memrrandum summerizcs the work accomplished during the past week
an the waste disposal work at the Laboratory. The first weokly report was
dated Septomber 27, 1948, Central Files, 48-5~254,

1. Solid Particles in Pile Cooling Air

Rapid progress has been made on the detailed design eand
construction of a filtor building to remove particles from the pilec cooling
eir, attached is an isometric skeotoh of the building and a photograph of
the construction taken on October 1, 1948, A4t prescnt the design of the
building is ncarly complete with the exception of thc ductwork and control
devicess The forms for tho side walls arcghout once-third comploted and
the installation of the rcinforcing steel is about one=fourth completed,
The construction of thc entire building is asbout one-~fourth completed.

48 shown by tho isometrioc skotoh, attachod, tho building has boen designed
to permit removal of the roughing filtcrs by moans of an overhead orane
with disposal of tho filtirs by dropping into o canal, Plens oall for
subsequeont removal of thc filtir medis under water, transfer to a coffin,
and final burial. Beforc the filters are romoved they will be sprayed with
a coating material to nold all activity in places. The filters will be ine
stalled in banks with suitablc ductrork and valves to permit removel or
servicing while the pilc is in operation. ) ’

Bids have bcon rceeivod on cyclonc preoipitators. The cone
tract will be let within a veory few days. Mr. Ae Le Lobbo, a specialist
connected with the american Smelting and Refining Company, will aid our

cngincers in thc concoptual droawings of an clectrostatic preeipitator
during the coming wecke

In last wockts report it vms inoorrcectly stated that a slug
stuck in thc pilc on august 25th. The correot datc wmas august 3lst,
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2. Pile Operation

On September 25th a swollen slug was detected in the pile.
No increase in the activity of the exhaust air from the chamnel could be
noted by the routine activity scamner. On discharge of the slugs from
the channel one slug was found to have the aluminum cap pried loose from
the can. Very little oxide escaped to the pile cooling system.

In order to determine the amounts of activity which are
escaping up the pile stack a cyclone test unit was installed to measure
the total amount of solid material end the activity under various pile
operating conditions. The characteristics end source of the active
particles will be determined. The unit was installed September 23rd
end removes particles from 0.025% of tho pile air, The particlcs col=
loctcd rango from several hundred microns to approximately ten microns
diameter, Sizo distribution studics are being made, The data obtained
arc summarizod in the table below,

Particlcs in Air Duct

Amounts, gms/hr Activity, mc/hr
Poriod Min, Max, Min, Max,
30 hrs priovr to recmval s
»f rupturcd slug, 9«25 14 2.5 0.02 0.1
48 hrs after slug rcmoval 15 3 1 2

It is belicved that most of the incrcased cetivity after

the slug failurc was duc to stirring up dust when the slugs were pushed
and the fans restarted,

»

On October lst a Chomical Warfare Servico filter paper #6-
was installed aftor tho cyclonc tost unit, The filter had on arca of O.44
squarc feet, Tho filter picked up one microocuric of activity in the-first
tost of five minutcs. Almost all of this nctivity dooayod in twenty-four
hours. Incomplete data indicate tho long-lived cotivity picked up by the
full scalc CWS filters per day will not be exccssive,

The pile has boen shut dowm most of the time since Scptember
25th, TFor onc weeck after the failurc it was oporated only vhon there was
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2 wind up the valley of over five milecs per hour and when there was no
inversions The pile was started on October 2nd, on regular operating
schedules If further slug ruptures oceur the pilc moy bo dovm a large
percentage of the timo until the filter building is completed. 'This
noy result in canccllation of scvercl isotopc orders ond probably rosult
in failure to mect shipping dates on others.

The cleven slugs loaded into tho pile in Japril, 1948 and
maintained at 350°C wore discharged to oliminatc possible slug ruptures, -

During tho past week the inlet and cxhoust ducts from the
pile and fans were cleaned, Tho activity in tho oxit duct was docreased
from approximately 1,200 mr por hour to about 300 mr per hour,

3e Area Deoontaminstion

There are about 300,000 square yards of Laboratory area

'in various stages of vegetativs coverage ranging from bare rock to _
‘heavily grassed areas, The bare sgoil and partially grassed areas will

be  covered with good topsoil and seeded this fall, The present grassy'

areas will be cut to deorease the danger of dusts blowing within the
aref,

About 120,000 square yards of streets, parking lots,road
shoulders, and other areas subjeot to vehicular traffic will be paved

by applying Armorecoat surfaces. Some roads will be oclosed and covered
with soil and seeded,

4+ Health Chcek

Chest films have becn taken on most of the employeess These
have not been read to date, )

Initicl steps have been taken to study 500 blood counts
ranging from the middle of 1946 to the middle of 1948, This is a prelim.
inary cr scouting study only. The counts will be grouped into c¢sertain
periods of time ond comparcd betwoon tho scparzto years,

About 30 to 40 nasol swipes arc being tnaken ocach night for
detormination of radiocactive material, Reosults have not boen obtained to
date, .




5« Particles from Other Sources

\ Experimenteal and design studics have been started to
determine the magnitude of the particle problen in respect to the cire
culating 2ir and off-gas from the isotope and pilot plant arecs, Scveral
experimental cyclones and circulating pumps have been obtainsd, X-25
representatives arc aiding in the design of an apparatus to measure
the particles ond activitics which pass the Chemical Warfare Service
46 filters,

6« Slug Improvement

Bxperiments have becn started ia en attenpt to determine
the couses of slug rupturcs, Holcs 0.038 inches diamcter were drilled
throuch ton slugs. These slugs were heated at 250°C (482°F) with air ot
a velooity of 60 fecet per sccond for 84 hours. 1o sign of swelling or
failure cccurrcd,

Studies to determine if enriched uranium oxide might bo
used in the pile have shown that this may be feasible. Further celoulations
on pilc loading and disoussions with reprcsentatives of K-25 and the Atomic
Zncrgy Commission vwill be hold.

Representatives from Brookhavon Jational Laoboratory visited
tho Leboratory to discuss the possibility of using thc Brookhaven type
of slug in the Onk Ridge pile, Dosign studics are being madc to dcter-
mine if these slugs could be charged cond discharged from the pile.

Kh&”f)/uf -)7'{. & L;é/vv

" Stuart MeLcoin

S¥elL,/rmmd
Attachments
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To s Ce. No Rucker
From: Se McLain

Subject: Second Weckly Progrcss Report om Qak Ridge National Laborabory
Waste Disposal

This memrrendum summarizcs the work accomplished during the past week
on the waste disposal work at the Laboratory. The first wockly report was
dated Septcmber 27, 1948, Central Filca, 48-9-254,.

l. Solid Particles in Pils Cooling Air

Rapid progress has been made on the detailed design and
construction of a filter building to remove particles from the pile cooling
air, attached is an isometric sketch of the building and a photograph of
the construction taken on Ootober 1, 1948, it present the design of the
building is ncarly complete with thc exccption of the ductwork and control
devicess The forms for the side walls arcshout one-third gomploted and
the installation of the rcinforcing steel is about one~fourth completed..
The comstruction of the entiro building is about one~fourth completed.
as showvn by the isometrio sketech, attached, thc building has boen designed
to permit removal of the roughing filtcrs by mcans of an overhead orane
with disposal of the filtors by dropping inte =a canale. Plans oall for
subsequent removal of the filtor media under water, transfer to a coffin,
and final burial. Befors thc filtors are removoed they will be sprayed with
a coating material %o hold all activity in place, The filters will be ine
stalled in bonks with suitable ductwork and valves to permit removal or
servicing while the pilc is in operation,.

Bids have bcon rcceived on cyclonc precipitators., The cone
traot will be let within a vory few dayse Mr. A. Le Lobbc, a specialist
connected with the american Smslting ond Refining Compony, will aid our
enginecers in the conccptual drawings of an electrostatic precipitator
during the coming weekq

In last weock'!s report it was incorrcetly stated thet a slug
stuck in the pilc on August 25ths The corrcot datc was August 3lst,
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2. Pile Operation

On September 25th a swollen slug was detected in the pile,
N¥o increase in the activity of the exhaust air from the channel could be
noted by the routine activity scamnner, On discherge of the slugs from
the cheannel one slug was found to have the aluminum cap pried loose from
the can. Very little oxide escaped to the pile cooling system.

In order to determine the emounts of activity which are
escaping up the pile stack a cyclone test unit was installed to measure
the total empunt of solid material and the activity under various pile
operating conditions., The characteristics and source of the active
particles will be determined., The unit was installed September 23rd
and removes particles from 0,025% of the pile air, The particles col-
locotcd range from several hundrod microns to approximatcly ten microns
diameter, Sizc distribution studios are being madc, The data obtained
arc summarized in the table below,

Particles in Air Duot

Amounts, gms/hr Activity, me/hr
Poriocd Min, Mox. Min, Mex.,
30 hrs prior to rcmoval
of rupturcd slug, 9-25 14 245 0402 0,1
48 hrs aftcer slug romoval 1.5 3 1 2

It is bclioved that most of the incrcased activity after
the slug failure was duc to stirring up dust when the slugs were pushed
and the fans rcstarted.

On October 1st a Chemicel Warfare Service filtor paper #6
wos installed aftcr the cyclonc test unit, The filter had an arce of 0.44
squarc feot, The filter picked up one mieroocuric of activity in the first
tost of five minutes, Almost all of this activity docayed in twenty-four
hours, Incompletc data indicats tho long-lived aotivity picked up by the
full scalo CWS filters por day will not be exccssive,

The pile has beon shut dovm most of thoe time since September
25th, TFor one wock after the failure it was operatcd only vhon there was




o wind up the valley of over five miles bor hour and when there was no
inversion. The pile wns started on October 2nd, on rcgular operating
schedules If further slug ruptures occur the pile may bec dovm o large
percentage of the time until the filter building is completed, This
moy result in canccllation of scveral isotope orders and probably rcsult
in foilure to mect shipping dates on others,

The cleven slugs loadod inte tho pile in Lpril, 1948 and
nmaintained at 350°C werc discharged to eliminatc possible slug ruptures,

During the past week the inlet and cxhaust duots from ths
pile and fons wero cleaneds Tho aotivity in the eoxit duct was docreased
from approximately 1,200 mr per hour to about 300 mr per hour,.

3e Aresa Decontamination

There are about 300,000 square yards of Laboratory area
in various stages of vegetative coverage ranging from bare rock to
heavily grassed areas, The bare soil and partially grassed areas will
be covered with good topsoil and seeded this fall, The present grassy

. areas will be cut to decrease the danger of dusts blowing within the
i area,

About 120,000 square yards of streets, parking lots,road
shoulders, and other areas subjeot to vehicular traffic will be paved
by applying Armor-coat surfaces, Some roads will be closed and covered
with soil and seeded,

4., Heelth Chocok

Cheat films have been taken on most of ths employees, These
have not been read to date,

Initial steps have been taken to study 500 blood counts
ranging from the middle of 1946 to the middle of 1948, This is a prelime
inary cr scouting study only., The counts will be grouped into certain
periods of time and comparcd betwecn the scparate years.

About 30 to 40 nasal swipes arc boing taken cach night for
determination of radioactive moterial. Results have not been obtained to

dato,




S« Particles from Other Sowrces

 Bxperimontecl and design studics have been started to
determine the magnitude of the particle problem in respect to the cira
culating 2ir and off-gas from the isotope and pilet plant areas. Several
experimental cyclones and circulating pumps have been obtained. K~-25
reprosentatives arc ciding in the design of an apparatus to measure
the particles =nd activities which pass the Chemical Warfarc Servieo
#6 filters.

6. Slug Improvement

Experiments have becn started in an attcupt to determine
tho causcs of slug rupturcs. Holes 0,038 inches diamcter were drilled
through ten slugs. Theso slugs werc heated at 250°C (4829F) with air at
a veloeity of 60 feet per sccond for 84 hours. No sign of swelling or
failure occurred.

Studics to dotermine if enriched uranium oxide might bo
used in the pile have shotm that this may be feasible. Further calculations
on pile Zoading and discussions with reprcsentetives of K-25 and the Atomic
Energy Cormission will be hecld.

Representatives from Brookhavon Hational Lezboratory visited
the Leboratory to discuss the possibility of using the Brookhaven type
of slug in the Oak Ridge pile. Design studies are being modo to dcter-
mine if these slugs couid be charged cnd discharged from the pile,

Stuart MoLain

SMeL /rmd
Attachments
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October 11, 1948
To: Ces Ne Rucker
From: Stuart MoLein

Subjest: Third Weekly Progress Report on Oak Ridge National Laboratory
Waste Disposal '

This memorandum summarizes the work accomplished during the past week
on the waste disposal work at the Laboratorys Ths second weekly report was
dated October 4, 1948, Central Files 48«10-49,

le Solid Particles in Pile Cooling Air

The construction of the building to house filters for the exit
pile cooling air has progressed satisfactorily., The forms for the walls
are over one-half completed and pouring of the lower section will take
place in a very few days, Photographs attached show the stetusof the

‘ building,

Cyslones have been ordered for delivery in ebout eight weeks.
Representatives of the Laboratory visited Mr, A. L. Labbe, a speclialist
on eleotrostatic precipitators, connected with the American Smelting and
Refining Company, This compeny, through Mr, Labbe, furnished complete
layout drawings and specifications for an electrostatic precipitator plant,
Mr. Labbe suggested necessary changos to fit our particulate problom. Noverw
theless the Laboratory will have to do 2 groat deal of dosign and oxpere
Imontal work before an installation can be started.

2o Pllec Operation

During the week the pile was run on regular operating schedulos
¥o slug ruptures occurred,

Studies of particlcs escaping to the stack have shown that greatly
increased amounts of particulates escape when slugs are pushed from the pile,

3s Particles from the Isotope Arean

Studies of the off-gas from the disselver in the presemt isotope
area, Building 706-D, have shovm that the volume of gascs is 40 to 60 CFM
depending on the number of jots usod, the vossels connocted, .ond mamner of

' operation. The vessel vent lino has beon found to carry o maximum of 175 CFM,

M
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Circulating air through the isotopc cells is about 6,500 CFM, Measurcments
of activity and particles will be made during the Rela run which will bo
startod on October 20th,

4, Ares Decontamination

Attached is 2 sketch showing the areas to be paved, 0il has been
ordered for this paving and work will be underway in about two woeks, GCrasse-
ing of opon arcas will start in a vory fow dayse

4 survey of the particles in the arca is being made at prosent.

S5« Slug Improvement

The experimentol work on ton slugs with 0,038 inches diamctor
holes drilled through the aluminum cans has continueds The slugs have
beon heated at 280°PC, (482°F,) with air at 60 feot por second. After
100 hours the slugs began to swell and after 200 hours there are raised
areas approximately 1/16 inch high and one inch dismeter around the drilled
Iolese

Se Masks
Tvo hundred assault masks with Chemical Warfare Service #6 paper
filters have boen ordereds In addition 200 Comfo metal fume rospirators

are on order,

Te Health Check

Six hundred and ninetecen chest £ilms have been interpreted to
date, Twenty of those hove shown smell areas of a questionable nature
which will require ndditional interpretation at the cend of the survey,
Nothing unusual has been found, All the others are completely negative.

It is ostimated the intorprotation ¢f tho films will require two additional
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Tos Ce Ne Rucker
Fromgy Stuart McLain

Subject: Fourth Weekly Progress Report on Osk Ridge Hational Laboratory
Waste Disposel

This memorandum summarizes the work accomplished during the past week
on the waste disposal work at the Laboratory, The third weekly report was
dated October 11, 1948, Central Files 48-10-132,

In general work has progressed in thc direction of removal of radio-
active particles from the stack streams and in obtaining information con-
cerning the decontamination of the arca.

ls Solid Particles in Pile Cooling Air

The construction of the building to house filters for the wxit
pile cooling air has continued, Tho lower scction of thc walls has been
poured and the rcinforcing steel for the upper part of the walls is nearly
complete. The building is about one-half complete, The ductwork exeavation
is over onc-half done but the forms have not been started. Photographs,
attached, show the proscnt status of the building construction.

A preliminary leyout of & building to house the cyclones and
electrostatic precipitators has been made up. A roprescntative of the
Laboratory will visit the Trion Compeny at McKees Rock, Pennsylvania,
next weck for the purpose of obtaining data on the eloctrostatic pre-
cipitators produced by the Trion Company. After this information has
been obtained, a decision as to precipitator typc to be installed will
be made and the design started.

This document contains restricted data within the meaning of the
Atomic Energy Act of 1946 and/or information affecting the Hational
defense of thc United States within the meaning of the Bspiange Act,
50, U.S.C. 31 and 32 as amended, Its transmission or the rovelation
of its contonts in sny mamsr to an unauthorized person is prehibited
end may result in scvere criminal penalty,




P P

2+ Pile Operation

The pile was operated through October 15th on regular operating
schedule, On Qctober 16th it was shut down to permit data on decontam-
ination to be obtained. No slug ruptures occurred,

3. Particles from the Isotope Area

It was decided that it will be essential to install temporary
equipment to remove particles from the off-gas, vessol vent, and cell
ventilation air streams from the isotope area before another Rela run
can be made. Initial design of this equipment has becn started on a
high priority basis, It is tentatively planned to scrub the off-gas
and vessel vent lines with caustic and run the gas through wet cyclones
before these streams are combined with the cell ventilation air. The
combined streams will be run through two thicknesses of American Air
Filter Company's FG #5650 glass wool bats.

The off-gas and the vessel vent air from the Pilot Plant will
be handled by this same temporary plant, No attempt will be made to in-
clude the cell ventilation air from the Pilot Plants The hoods in the
special isotope area building, 706~C, will not be handled in the temporary
plant,

4, Area Decontamination

Flanting of grass on the East End of the Laboratory area has
been started, All unpaved roads are being kept well oiled, All blacke
top roads and sidewalks arc washcd each night.

The pile cooling air fan house was roofed with a gravel covered
tar peper. This was found to have excessive activity. It has been
covered with a smooth tar finish to pormit washing dovm,

In order to determinc the relative amounts of radioactive particles
being thrown out of the pile, pile plant, semi-works, and other sources
compared with the amounts that become re-airbornc during normal operations,
all facilities possibly producing active particles were closed down on
October 16th. Data will be teken for several days and then the cquipment
will be started one item at a time,




5. Slug Improvement

Work on temperaturc recycling has indicated this may be very
important in slug failure. A memorandum giving test results was issued
October 14, 1948, Central Filcs 48-10-148, A report by C. D. Cagle ond
L. B. Bmler, "Slug Rupturcs in the Oak Ridge National Laboratory Pilc",
ORNL-170, vas issued October 13, 1948, This report reviews the slug
ruptures and gives the test procedures in usc to sort out the poorly
canned slugs before use in the pile,

6 Health Check

Threc hundred and cighty-five additional chest X-rays vere
interprcted during the past weck, Nothing unusual has been found to
date,

J/:/T‘ f; . 754 443:./'» .
Stuart MeLain

‘ SMcL/mmd
Enclse.
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To: Ce He Rucker
From: Stuart MeLain

Subject; Fifth Weekly Progress Report on Oak Ridge National Laboratory
Waste Disposal

This memorandum summarizes the work accomplished during the past week
on the waste disposal work of the Laboratory. The fourth weekly report was
dated October 18, 1948, Central Files 48-10~=236,

1, Solid Particles in Pile Cooling Air

The construction of the building for removal of particles by filters
from the exit pile cooling air has progressed according to schedule, All
the sidewalls have been poured and much of the excavating and forms for the
ductwork have been completed. Photographs attached show the present status
of the building construction, The connections to the present duct work will
be made November 8th to 10th and the building will be placed in operabtion
Nevember llths The construction schedule has been set to permit adequate
setting of the concrete,

The Chemical Warfare Service has stated that sample filters were
tested under static conditions and the results obtained indicate that a
temperaturc of 160°F is the maximum that they will stand without showing
some detrimental effect, Calculations alreedy made have demonstrated the
feasibility of maintaining 160°F as a maximum temperature by cooling the
exit air with water sprays., This will result in a loss in efficiency of
the fans of less than three per cent,

Favorable designs of electrostatic precipitation equipment have
been suggested by the Trion Company, Koppers Company, and Western Pre-
cipitation Company,

The exit pile cooling air will leave deposits on the FG50 and
CWS #6 filters which will cause pressure increases and ultimately require
changing the filters. It has been impracticable to date to obtain data to
permit an intelligont cost balance of filter cost versus electrostatic pre-
cipitator costs. It is now planned to withhold a final decision on the
purchase of eclectrostatic precipitators until some pressure drop data
are obtained and a reliable cost analysis can be made,
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. 2+ Pilc Operation

The pile was shut down on October 16th to permit date on area
decontamination to be obtained, It was started up on October 21st, MNo
slug ruptures or difficulties were encountcred.

Radiograph pictures of dust deposits on the ledges of the pile
building indicated the presence of small quantities of active particles.
The building is being given a complete cleening at all accessible spots.

3« Particles from the Isotope Arca

In last week's report it was stated that it had been decided to
install temporary equipment to remove particles from the off-gas, vessel
vents, and all ventilation air streams from the isotope area before another
ReLa run is made, This decision has been reconsidered in view of the high
estimated costs and the time required to make the installation,

As now planned filters will be placed in the off-gas and vessel
vent air in the RaLa facilities, Building 706-D, on a temporary basis, At
the same time design of permanent facilities will be carried out. It is
expected that the permanent facilities will be designed and constructed
within six months,

‘ The next RelLa run has been scheduled to start about November 15,
1948. During this run all gas lines will be sampled to provide design data
for the permanent decontamination facilities, The air flow through the cells
has been reduced from about 15,000 CFM to about 2,500 CFM by sealing all
possible ports.

4, Arca Decontamirnabtion

Paving of roads and planting of grass is progressing rapidly.

In order to determine the relative level of radioactive particles
due to the background the pile and all chemical operations were shut down
on October 16th. The pile was restarted October 21st and the Redox columns
on October 23rd. Processing of P32 and I13! was started on October 23rd.

The data obbtained during the shubtdowm show practically no change
in the level of airborne redioactive particles as compared with normal
operation,




5+ Slug Improvement

The experimental work on ten slugs with 0,038 inches diameter
holes drilled through the aluminum cans has continucd. The slugs have
been hcated 370 hours at 250°C (482°F) with air at 60 feet per sccond,
CUne slug has expeanded l/@ inch in diameters Tho other slugs have ex-
panded lesser amounts dovm to practically zero expansion, No signs of
splitting or rupturing have occurred.

€e So0lid Burizals

All beta-gamma burials of radioactive trash in the Burial Grounds
are now being covered with en oil spray to reducc the dust hazard, The use
of this spray will climinatc the necessity of covering cach shipment with
dirt ond will thus makec our space usege morc cconomical,
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Tos C. Ne& Rucker

Froms Stuart MclLain

This memorandum summarizes the work accomialished during the past week
on the waste disposal work of the Laboratory, The fifth weekly report was
dated Qcbober 25, 1948, Central Files 48-10-320,

1., Solid Particles in Pile Cooling Air

The construction of a building to house filters for cleaning the
pile exit cooling air has progressed rapidly, The design is now complete
! and construction more than 80% complete, The building will be placed in
.‘ operation November 114 Photographs attached show the status of the con=

struction,

The preliminary design of a building to house the éyclones has
been completed end the detailed design has been started by the Austin Company.

Pile exit cooling air has been run through a series of two layers
of uncompressed American Air Filter Company's FG-50 filters foliowed by one
layer of Chemical Warfare Service #6 filters for a period of seven dayss
The area of the experimental filters was one square foot with a flow'of
twenty feet per minute,

‘ In the seven days there was no appreciable pressurebuildup, Tne
activity did not preceptably increase over that of the first hourts oper-
ation as measured externally by a Cutie Pie. Since the rate used.in this
experiment is almost double that expected in the full scale operation, the
pressure buildup will be negligible in fourteen days operation and a reason-
able filter life may be expected.

This document contains restricted data within the meaning of the
Atomic Energy Act of 1946 and/or information affecting the National
defense of the United States within the meaning of the Espionage Act,
50; UsS8.C. 31 and 32 as amended. Its transmission.or the revelstion
of its contents in any manner to an unauthorized person is prohibited
and may result in severe criminal penalty.
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2+ Pile Operation

The pile was operated without any slug ruptures or other difficulties
during the past weeke Due to the shutdown beginning October 16, it will be
impossible to meet all isotope shipments, However, every effort is being
made to fill as meny orders as possible,

The Rala run will be started about Bbven:ber"l5. During this run
tests will be made to measure the number of radicactive particles carried
by thc off-gas, vessel vent, and cell ventllatlon lmes‘

Data are being collected on the dlssolver offqgasvan&g
lines of the Pilot Plant, Building 205, One sample-collected byin: yclone
on the dissolver off.gas consisted mostly of HNOz with large quantities of
dissolved NO5. The activity was less than one mr/hr, ’che lower l it of
the Cutie Pie used for the measurements. :

A cyclone and a CWS #6 filter are installed 1n;;bhe ve!
lince .&ctlvn.ty is approximately zero as measured externa.lly'{r
cyclone jar and stainless steel filter holder, However, whe
was removed, it measurcd 80-100 mr/hr ot several inches, When
is placed in a glass beaker very little activity pene‘brates tA
Further data will be reported later. 5

3+ Particles from the Isobopc Area

Work on the preliminary’ des:.gn of a permpnent i‘llter building
handle the dissolver off-gas, proccss vessel vent gas, andrcel
air has progressed slowly, O3tudics and experiments are bein
reduce the amounts of ccil ventilation air to a minimum:be
is fixeds It is hoped this preliminary work can be 'complé‘be&«_
next fow daysé

-&s reported previously thc next Rala run is schedulcd
on November 15,

4, Areca Decontamination

The grassing and seeding and paving are progressing rapldly. The
grassing will be completed in about three woeks¢ The paving is about 25%
completo. The map attached shows the locations and relative amounts of

the work completed to date,

Stuart McLain
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To: Cs N, Rucker
Froms Stuart dclain

Subject: Seventh Heekly Progress Report on Oak Ridge National Laboratory
Waste Disposal

This memorandum summarizes the work accomplished during the past week on
the waste disposal work of the Laboratory. The sixth weekly report was dated
November 1, 1948, Central Files 48-11~17.

l. Solid Particles in Pile Cooling _Air

The construction of the building to house filters to clean the pile
exit cooling air has progressed satisfactorily. Construction is 90% completes.
The tie in to the air ducts will be made next week and the filters placed
in operation on November 1l. Photographs of the building are attached.

The layout for the building to house the cyclones has been completed
and detailed design will start in a few days.

2+ Particles from the Isotope Area

Vork has continued on the study of the reduction in air flow from
the isotope and pilot plant areas. The next Rala run will be made with
the cell ventilation air reduced to 2500 CFM. If this proves satisfactory,
this will be set as the air volume to be used in the future. Further, if
2500 CFM is satisfactory, it is feasible to install temporary filters in this -
air line before any further Rala runs are made. Design of a permanent filter
building will be expedited as soon as all information can be obtained.
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3e Arez Decontamination

Grassing and seeding of the bare areas of the laboratory has been
curtailed during the past veek due to considerable rain. It is expected
that the larger areas will be completed in atout three weeks while some of
the small areas near paving, etc., will take several weeks to complete.

The paving has been about 25% completeds The map attached indicates
the progress of this work.

4s Pile Operation

The pile has been operated without any speecial incidents occurring
during the past week. It will be shut down for three or four days next week
vwhile the tie in to the filter building is mades.

Slug Improvement

Effort is being directed at obtaining information about the cause
of blistering of slugs used in Oak Ridge National Laboratory Pile. Experi-
ments of the following types are being carried out:

8¢ Heating of standard Oak Ridge slugs at various elevated temperatures,
ieeey 250, 350, 450 and 550°C (482, 662, 842, and 1022°F) and noting
the types of rupture, frequency and severity of blisters, nature of
reaction zones at interface of slug and cen and microstructural
analysis of can and slug.

be Removal of gases from slugs by heating in vacua followed by recanning
and thermal testing as in as

ce OCoating of slugs with layers of materials that may retard or prevent
interdiffusion of U and Al. The coated slugs are recanned and
tested as in a. Al-Si eutectic alloy is being actively tested at
present but other coatings on slugs or cans are being considered.

On the basis of rather inconclusive svidence, the following highly
tentative conclusiions may be made:

&+ Heating of Oait Ridge slugs to temperatures of 350°C and higher pro-
duces interazction of can and slug resulting in blisters on the cans.
The inner surface of these blisters contains a layer of brittle
material identified as UAl, compound. The UAl, compound layer in
large blisters is in intim@te comtact with the Al can but is separated
from the uranium surface by a voide The driving force vhich causes
the Al can and compound layer to be raised up into a blister with
consequent separation from the urenium surface has not yet been
determined but it is thought possible that release of gas from the
uranium metal at elevated temperatures may be responsible.




_{L,

’ b. Intimate contact of can and siug while heated at eleveted temperature

‘ is necessary for blister formation. This observetion lends some
hope to the thought that interference layers; such as anodized coat-
ings on the cen wall, will prevent blister formation.

ce Tuo distinct types»gf rupturgskappeaf in Ogk Ridge slugs heated
in the range of 450°C to 550 Ce These may be described as follous:

(1) One or two large blisters form quickly, the can ends are
blown out, apparently by gas pressure, and rupture occurs at one of
the blisters in a relatively short time period.

(2) Many blisters form on the slug and reach maximum size
within a very short period, i.ce, 6 to 12 hourse After an extended
period of time, i.e. 5 to 10 days, rupture occurs at one of the
blisterse

In the case of (1), it is felt that rupture is a direct result
of gas pressures The point of rupture shows no evidence of UAlg
compound formetion. In the case of (2), it is thought th-t the
gredual reduction in thickness of the can wall by formation of
UAlj produces failure by rupture.

de On the basis of a relatively small number of tests, it would appear
that Class 2 Osk Ridge slugs when heated to temperatures of 450Q°C
to 550°C show considerably more instances of cens being bulged out
by gas pressure within the cen than do Class 1 slugse This
‘ bulging is similar to the type (1) feilure outlined above but to
date has not yet resulted in rupture of any canse

It is emphasized that the above is merely an iterim progress report

and the sbove tentative conclusions are based on a relatively small

amount of datae OConsiderable further work is needed to substantiate
these findings.

The experimental test on ten slugs with «038 inches diameter holes
drilled through the aluminum cans heas continued, The slugs have
been heated over 500 hours at 250°C with air at 60 feet per second.
The slugs have continued to swell and the swelling can easgily

be deteceted by change in air flow, No failures have occurrede
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To: Ce Ne Rucker
From: Stuart McLain

Subject: Eighth Weekly Progress Report on Oak Ridge National Laboratory Vaste
Disposal

This memorandum summarizes the work accomplished during the past week
on the waste disposal work of the Laboratorye The seventh report was dated
November 8, 1948, Central Files Noe 48~11-108.

le Solid Particles in Pile Cooling Air

The construetion of the building to house the filters to clean the
pile exit cooling air was 94% complete on November 1ls Pile cooling air
was started through the building November 1. Cleanup and construction of a
by-pass remain to be completed. Photographs of the builing are attachede

4 decision was made to continue design on a building to house the
cyclones, but any steps toward the actual construction is to be postponed until
some operating experience is gained with the filter houses

Experiments to determine the plugging rate of the filter house
material have indicated that in two weeks of operation at two times the air
flow rate, the F6-~50 layer pressure dror will rise from O.60"to 0,807 and

that the CWS #6 paper operating at four times its rated throughvut will rise
from 4.10% to 4.}2)53 of gater. g B

2¢ Rala Operations

. ARda run is scheduled to start November i?. Filters have been
installed on the dissolver off-gas line and the vessel wvant liney 4 filter

installation for the cell ventilation air, is contin % upon the results
obtained during the samples of this next ;un. gon P
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3+. Redox Operations

Results are available on the amount of particle matter (while
operating on Osk Ridge Slugs) being discharged into the 205 stacke.

A.. Vessel Vent Line - Gamma - 120 to 250 microcuries/day.
: Beta - 700 to 2300 microcuries/day..

Be. Slug dissolver - Gamma - less than 1 microcurie/day.
Beta ~ About 6 microcuries/cay.

Ce Cell Ventilation Air — Gamma - Less than 1 microcuries/day
Beta ~ About 2 microcuries/day.

The fraction of this activity finding its way out the top of the 205
Stack is unknowng, It is known that condensation does occur in the stack and
the drainings are radioactivesr Additional data will be available for the
next renort..

e 706~C Todine Operations

One measurement indicatcs activity being discharged. to the.205 stack
at. the rate of 1000 microcuries of gamma per daye

5« Area Decontamination

Grassing. and seeding by 0.R.N.L. forces is 82% complete and by
J. A. Jones 70% completes
The paving by J. Ae Jones is 40% complete..

6e- Slug Rupture Experiments

Heating of slugs drilled with 0.04" holes has now been continued
for over 700 hours.. No slug rupture has occurred.. The highest temperature
slug has increased from 1.10" diameter to 1.48" in diameter.. Other drilled
slugs have increased lesser amountsg,.

These data indicate that slug failure in all probability occurs very
slowly and that either visual scanning at weekly intervals or that an
instrument system for measuring decreased air flow in a channel would eliminate

nearly all, if not all, of the cases of gross oxidation of uranium and fission
products introduction into the air stream.

It is of interest to note that the original statistical analysis

gf;slug testing methods predicted vory closely the slug ruptures observed to
ate, ‘

n _ 2

Stuart Melain
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This document consists of /2

x . a N ‘%
ragess Noe (4 of 3/ copies.
Series A,

-2 -
Tos Ce Ne Rucker
From: tuart Mclain

Subject s Eizhth Weekly Progress Report cn Oak Ridge lational laboratory Waste
Disposal '

This memorandum summarizes the work accomplished during the past week
on the waste disposal work of the Laboratorys The seventh report was dated
November 8, 1948, Central Files Now 48-11-108.

le Solid Particles in Pile Cooling Air

The construction of the building to house the filters to clean the
pile exit cooling air was 94% complete on November 11, Pile cooling air
was started through the building November 1Ze Cleamup and construction of a
| by-pass remain to be campleted. Photographs of the builing are attacheds

. 4 decision was made to contimue design on a building to house the
e cyclones, but any steps toward the actual construction is to be postponed until
some operating experience is gained witk the f£ilter houses

Experiments to determine the plugging rate of the filter house
material have indicated that in two weeks of operation at two times the air
flow rave, the F&-50 layer pressure dron will rise from Cu60"to 0.80" and

that the CAS #6 paper operating at four times its rated throughput will rige
from 4.10% to 4e25" of =ater, .

2. Rala Operatiocns

ARZLJ run is scheduled to start November 17, Filters hive been |
installed on the dissolver off-gas line and the vessel vant lines A filter
installation for the cell ventilation air, is contingsed¥ upon the resulta
obtained during the samples of this next run :

&

This document contains restricted data within t
Act of 1946 and/or infornation arfecting the Nationzal defense of tre United
States within the meaning of the Espionage Act, 50, U.S.C. 31 argd 32 as

‘ amended. Its transmission or the revelation of itg content

to an unauthorized person ig prohibited and nay result in g
penalty, : - ‘ ‘ '




} 3¢ Redox Overations - : q

G Results are available on the amount of particle matter {while
o operating on Osk Ridge Slugs) being discharged into the 205 stack.
x v i A« Vessel Vent Line - Gamma - 120 to 250 microcuries/d=y.
s Beta - 700 to 2300 microcuries/day.
Be Slug dissolver - .Gamma ~ less than 1 microcurie/day.

Beta -~ About 6 microcuries/Cay.

Co Cell Ventilation Air -~ Gamma -~ Less than 1 microcuriés/day
Beta - About 2 microcuries/day.
The fraction of this activity findi

ng ité way out the top of the 205
Stack is unknowny It is known th

at condensation does occur in the stack amd
the drainings are radicactivee Additional data will be available for the
next rencrt. ‘ :

4e 706-C Iodine Operations

One measurement indicatcs activity bein

g discharged to the 205 stack
>»- 4% the rate of 1000 microcuries of gzmma per daye :

! ':&q‘ 5¢ Area Decontamination
¢ .gjf,rg; :
V.;.;‘)F::;- Grasmg\ and Seeding by OORON-L. £

farces is 82¢ ccmplete and by
5. Jo As Jones 70% complete.

X

e The paving by J. A« Jones is 40% complete.

6e Slug Rupture Experiments

% Heating of slugs drilled with Q404" holes has new been continued
#3¥" for over 700 hours. No slug rupture has occwrred. The highest temperature
i 8lug has increased from-1e10" dismeter to 1.48" in diameters. Other drilled
. 8lugs have increased lesser amounts,

: These dg.ta indicate that slug failure in all probability occurs very

. 8lowly and that either vieual scanning at weekly intervals or that an

¢ instrument system for measuring decreased air flow in a channel would eliminate
nearly all, if nct all, of the

. ' ’ cases of gross oxidation of uranium and fission
5% products introduction into the air stream, '

S It.is of interest to note ﬁhat the original statistical anal&sis
' -0f slug testing methods predicted very closely the slug ruptures observed to

Stuart Mclain




C. Cell Ventdilation .

The cell ventilating air along with air from several isotome

mapufacturing operations, several bot hoods.in an enalytical laboratory, iodine
onerations in 706~C, and thie vessel vent line fram the Rala rations vere

} collected together and sampleds Since Rala was not in cpercztion, little if

' any activity wos caused by this source. The.cyclene caught very little
activity, %he filter paper .caught from- zero-to 750 microcuriecs of gamma and
two to 3750 microcuries of bteta activity per daye A lurge part of this
acti7ily occurred durding 4 non-routine-operation in the pilot plant. It is

indicated that the normal activity in.the hot pilo:t plant cell is relatively
lowe ’ .

Ds 706=C Bldge Slug %scclver Line

Three days of syurlirg thiy off-gas gas yielded an average of one

millicurie of gamma eni frw miliisuries of bets activity per day. —nen
oultiplied by taree thzase resrits will reprasent the comtribution of ons

slug dissolving in € Duilding. It should be pointed sut that this operstion

is not. cintimwous, but occurs ulenever the demand for radioiodine require
operstion of this facility.

5e¢ -Area.Decontamination

The area grassing and seeding program is 80 to 850 ccmplete. The paving

g‘ pr:gami.is 60 complctce The map.-attached. indicates. the areas alreedy
B ra L]
%

6e Slug Rupture Excriments

% The symthetic slug rupture experiment has operated for znother meek.
¥ Three slugs, after stelling to about 1.5 in diameter, show evidences of
splitting opene Heating will be contimied until -oamplete destruction occurs.

g 7. Licrosgopjg Zxeminstion of Filter Medig

Electron mierographs of imerican.Air Filter FG50 media (Browm), CIS#6
filter paper, and Owens—Corning Fiberglass Experimental Glass Wool Filter

(White) are shown in the attached Figures. From these figurea one may expect
that the CWS paper will be the most efficient particle collector: For

absorption of particles less than one micron in diameter it is necessary




)

~REid 2ot ig kB B

v n_-;

S

for the particles to come into contact with the surface of one of the fibers

of the filter media or in contaet with the surface of one particle alresdy
attached to the filter media by absorption, sdsorption, or mechanical
entrainments This statement {8 based on Langmuirts theory on the mechanical
£iltration of seroscls and has been confiymed by experimente Since, for
particles only @ few hundredths of a micron in diameter) Brownian movement is
of importance, a filter media bhaving a very large surfece area and very smail
fiber dismeters such.as possessed by CHS #6 bebomes very efficient as the part-
joles have a very high probability of coming into contact with the filter

nedia due to their movement within the sir stream. Thus, we expect that the
filters on the pile exit air remove almost all particles above one micron in
diemeter and almost all of the very smell particles of a diameter up to +2 micxm

dismeter. 1n the intermediete.ra e of about ‘e3 t0 -«4 micron dismeters some of
the particles probably pasa throug the £ilter medine

{ mif' eiffig of .thelinaeagedtgoniiztion tgxie to tljn.e radioactivity ogresent
8 ent . mey be that 8 8 part ze T bout
.4 micron %hat ga most hazagdous from a nealth vgewpoggos D?'. %?ﬁ? Hatta:h of the
Industrial Hygiene Foundation of Pittsturgh, stated verbelly in a conference

on this problem that he believed this gize range is the most likely to be
hazardouse

Since so 1ittle is known at pres nt eoncerning th bl th
insteaines 80 A It cirostatic procipitators 108 e b layed UAtil more

research ﬂ:;emél“gs #gre obta%x;eﬁ. Meagwhil‘eé %egggrengts egfiﬂj:.e partieles passeds
ou .e 8 X ma 0 'y w.’l
g:rth% size range.p Recompari on beemgde g:twegn ecf tergfagbdathjél '
impact testers
Some references deeling with this subject ares
1. NDRC, Div. By OSRD No. 865, Subject: Filtrstion of Asrosals and the
Development of Filter Materiels, V. He. Rodebush, I. Langmuir, & Ve Ko
LaMer, dated F=d=4Ze :

2 NDR.C,.D;'LY- 10, OSRD NO. 3{‘60, S\lbjﬁbt: Smokes & Filters - Suppleﬁent to
Sect_. I, I. Langnuir& Ko Be Blodget‘b, dated 4=12-dde

3. NRC (Canada), CeE. 42 (Edgewood Arsanal File Noe EIF 550 Ca | bject
Efficiency of Filters & Particle Size, E«Fe Burton, egsalc,adg& ’uig.feft ;

be %EIC?IST/HA—-IR—(:, Subject: German CW Preparations, Captain Je We Gost,
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Series A.

Tos Ce Ne Rucker
From: Stuart Mclain

Subfect: Eighth Weekly Progress Report on Osk Ridge National Leboratory Waste

This memorandum summarizes the work aceomplished during the past week
on the waste disposal work of the Laboratorye The seventh report was dated
November 8y 1948, Central Files Now 48~11-308.

1o Solid Perticles ip Pile Cooling Afr

_ The construction of the building to house the filters to clean the
pile exit cooling air was 94% complete on November 1l, Pile cooling air
was started through the building November l4» Cleamup and construction of a
‘ by-pass remain t6 be completed. Photographs of the builing are attached.

A decision was made to eontinue design on a building to house the
cyclones, but any steps toward the actual construction is to be pogtponed until
‘some operating experience is gained with the filter houses

- » Experiments to determine the plugging rate of the filter house
material have indicated that in two weeks of operation at two times the air
flow rate, the F6«50 layer pressure drop will rise from 0.6 to 0.80" and

that the CWS #6 paper operating at four ti i i
fray Jhe S “g 53 ofogvater. 4 | r times its rated throughput will rise

2 Rala Operations

) ARH a run is scheduled to start November £7¢ . Filters h;ve been
installed on the dissolver off-gas line and the vessel want 1line, A filter

installation for the cell ventilation air, is contingse¥. upon th
obtained during the samples of this next Tumn, goms: up e results

“mrea! oL the




3e. Redox Operations

Results are available on the amount of particle matter (while
operating on Osk Ridge Slugs) being discharged into the 205 stack.

As. Vessel Vent Line - Gamma - 120 to 250 microcuries/day.
Beta - 700 to 2300 microcuries/daye..

Bes Slug dissolver - Gamma ~-less than 1 microcurie/day.
Beta = About 6 microcuries/day.

Ce. Cell Ventilation Air - Gamma - Less than 1 microcuries/day
. Beta - About 2 microcuries/day.

' The fraction of this activity finding its way out the top of the 205
Stack is unknowny: It is known that condensation does occur in the stack and

the drainings are radiocactives. Additional data will be available for the
next report.

4o 706-C Iodine Operations

One measurement indicatcs activity being discharged to the 205 stack
st the rate of 1000 microcuries of gamma per daye ‘

5« Area Decontamination

Grassing. and seeding by O.ReN.L. forces is 82% complete and by
Je A. Jones 70% complete,.

The paving by J. A. Jones is 40% complete.

6e. Slug Rupture Experiments

Heating of slugs drilled with 0,04" holes has now been continued
for over 700 hours.. No slug rupture has occurred.. The highest temperature

slug has increased from 1,10" diameter to 1.,48" in diameter. Other drilled
slugs have increased lesser amount.se

These data indicate that slug failure in all probability occurs very
§low1y and that either viewal scanning at weekly intervals or that an
instrument system for measuring decreased air flow in a channel would eliminate

nearly all, if not all, of the cases of gross oxidation of wuranium.and fission
products introduction into the air stream.

It is of interest to note that the original statigtical analysis

gftslug testing methods predicted very closely the slug ruptures observed to
atee

S Lat g Lo

Stuart Mclain
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Series A¢

To: Ce Ne Rucker
From: Stuart Mclain
Subject: Ninth Weekly Progress Bapert co Ock Ridep Nstiens) laboratory Feste

This memorendum summarizes the work accomplimhed’during the past week on
the waste disposal work of the Laboretory.: The eighth report was dated
November 15,: 1948, Central Files Number 48-1]1-163.*

The filter building was essentially completed and pile eooling air

vas. started through the building ‘at 2 AM, November 15th.’ The pressure drop

. is 3.3" of water overall, with a 1l.1" drop across the tvo thicknessms of American
Air-Filter PG50 and a 1" drop acrbas the CYS #6 paper.’ This has reduced the
pile power by 5% and increased the fan loell ‘by 12%,- During the first week
the pressure drop scross the filters did not measurably increase. The collected
activity as moasured by an ion chamber directly in fromt of the FG50 filter
is 85 mr 1 hour and in front of the CWS filters is 15mr 1 hour. It is
generally assumed that the sctivity of the 110 minute argon would cause a
background of 15 mrikp..

The acoelereted plugging rate experiment has completed three weeks
of operation,. The single layer of FG50 pressure drop has risén from 0.,60" to
0.80" at twice thé-norwel rate and the CWS #6 paper has increased from 4.10"
to 4e25" of weter- st four times the normal raté,* -

2+. Rala Operations

A Rala run was sterted November 17th with the actusl dissolving
starting at 6 AM, November 18th,- Filders were installed and operated “with~
out difficulty on the dissclver and vessel vent lines.: For some yet undeter—
mined reason the yield on this run was 1400 curies instead of the expected

figure of 2700 to 3000 curiese: 4n investigation'in conjunction with Hanf
to determine the csuse is underway, * '

This document contains restricted data wihin the meaning of the Atomie Energy

Act of 1946 and/or informetion affecting the Netional defense of -the United

States within the meaning of the Espionage Act, %50, UsSeCe 31 and 32 am amended. '

Its transmission or the revelation of its eontents in any manper to an unsuthor-
.. ized person is prohibited and may result in severe criminal penelty, °
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Quantitative results are not available from the 706-D building
sampling tests.  However, these samples have become so radicactive as to meke
handling impossible, so it may be a week or more before the activity can be
accurately determineds In.the meantime, their decay is being carefully
measurede

The newly installed filters on the vessel vent and dissolver lines
became quite active, proving that they collected significant quantities of
activity, The samples after the filters were also active, however, indicating
thet the new filters did not colleet &1l the activity. A preliminary survey
of the data indicates that the important activity discharge is via the cell
ventilating air into the short stack at the 706-D building. The experiment

using 2000 CFM of cell ventilation air insteed of 15,000 was not completely
successful, in that at least one time during the run the oell filled with

steam and the air count withir the building greatly increasede The dampers
were opened for a period of scveral hours to lower the building air count,

Shortly after or during the transfor of solution from the dissolver
by means of a steam jet to a vessel comnected to the vessel vent line, the
activity in the vessel vent line rose rapidly to a high level, indicating that
a Jetting operetion as such may give rise to air borme activity. '

The data collected will be available in considerali ter detail
for the next report. y v gres o

3« Redox Operations

At present Redox is being tested in the Pilot Plent Building, The
dissolvgr off-gas line, the wvessel vent air line, and the cell ventilation air
mixed with several other streams are being tegted for activity by ecyclones and

CWS #6 filterss The gyclones remove all articles greater than ten miero
diameter end a part ofy the particles betwgen one &ngr ten microns t'litsu:materr.!s

The results obtained by sampling the various lines are presented belows
Ae Dissolver Off-gas Line

The activity has been measured for four consecutive days. The first
two days show negli ﬁle garme activity and about six microcurieg of be‘ia aﬁ%—

STAHE" and" 22 S1AXS AL 0P 36,9800 1020 Y2 Boopyed 40, picrooupten o
the second test jar. ' ' )

.Be Vessel Vent Line

The aversge daily rate of flow of particles into the stack for 14
consecutive days was sbout 0.5 milli-curie gemma and about three millie-
cl}ries of beta gammas. The average daily rate varled from one tenth to three
times the average, About one half the activity wes found in the eyelone and

one half on the CWS papere The average half-life of the activity collected
was over one month,




mm

Mamx Mﬁuu nvu:r’ wiﬂ; " sl
hot hoods $n an anelytical daboratory, iodine
operztious in V06=Gy ant the vesssl vent iimm from the Rale ions x:ere
odllootd -togethier :and - senpldds. . Sidos Rald was pot in opmag::ntue ifr -
ag % s osused by this sourom . The .oyelome caught very 1ittle
*"“’;; L8)ter pq;? scweht Lrom n:o ta 710 nicroouriea 5

two ‘%o

acdtivil; ooc\m'éd Juring 3 gnmum .1 piﬂf-. It is
indieetgd ‘that the ml actzviﬁy inthe hot a:h relatively

lovwe -

.";-..

Do 705-0 Jdge STz Uidzclvme Lipe:

Three days of swip 'img tiis off-gas gam yielded an.average of one
nillieurie of gamme end fyur miliizuries of bets activity per day. Then
multipliéd by three these resuits mill reprssent the oontribution of ons
elug dissolving h C 2uild’ng. It should ‘be poisted out that this operstion

is not cintimsuous, but occurs vhenever.the . dmam for radiodedine require
operction of this rac:tntyo

5. Ars Diusmtsmizetien

The aret grussiang ami sseding program- is 80 to 857 oomplete, The paving
program 10-60‘3 otmplétes - The mep attoched. i;dieates t'h;e areas already

Ge- mmxac_m.-;m

The symthetic: ruptm experiment has operated for another week
Three slugs, after sve to about 1,57 in diameter, show evidences of
splitting opene Heatiag be. contdnued until eamplete destruction cogurs.

7.+ Liorosoouin Exentnation of Filtog Nedlg

Electron niorographs of imerican Alr Filter FG50 media (Browm), CUs#

filter paper, and Owens~Corning Fibergless Experimental Glags Wool Filter
(Wnite) are shown in the attached Figures. From these figures one may expect
that the OWS paper will be the most efficient particle collector. For

gbsorption of particles less than one micron in diameter it is necessary




—
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for the particles to eome into contact with the surface of one of the fibers

of the £ilter media or in contaet with the surface of one particle already
attached to the filter media by absorpticn, ud.or?tion. or mechanical
entraimment. This statement is based on Lesgmuir's theory on the mechanical
filtration of serosols and has been eonfirmed by experimente Since, for
particles only a few hundredths of a micron in dismeter, Brownian movement is
of importence, s £ilter media having a very large surfece ares and very small
fiber dismeters such as possessed by CES #6 beecmes very efficient as the part-
icles have a very high probability of eoming into contact with the filter
media due to their movement within the air streem, Thus, we expect that the
filters on the pile exit air remove almost all particles above one micron in
dizmeter and almost all of the very small} particles-of a diameter up to «2micon

diameter. _In the ermediate r of to miecron diameters some of
Qe D e et e s $iTher "aedios |

. %h’; effect of thezénerea:d 1021::1'.1021 d:;e to ar?i‘e radioac;ivity :sent
.2 g&crog]'{h:g‘mast hagggdoua aon a gnﬁh.vgevpo&e.. 5:. %?ﬁ? Hatech of the
Industrial Hygiene Foundation of Pittsburgh, stated verbally in a conference

gg th gn oblem that he believed this size renge is the most likely to be

so little is known at present concerning th roblems, th

1nstol oot e e monn l o proaipitetors 16 being dolayed uAtil more

research r:nél'gs #g“ °b§“§i"i§‘ ueagwhileé e:eac\{rem:gta ofithe parg%c%gs gg{sed

W n

impzht’ts tzz range;pa oompari’:ion.a c’be ngﬁg ggt'we gneigec%m:era andethe ters
[+3 1-3. 3723 oY

Some references desling with this subject ares

1. NDRC, Div. B, OSRD No, 865, Subject: . Filtration of Aeroscls and the
Development of Filter Materials, W. H. Rodebush, I. Langmuir, & V., K.
- LeMer, dated 9-4=~42. ‘

2, NDRC, Div. 10, OSRD Nos 3460, Subject: Smokes & Pilters — Supplement to
Sect. I, I Langmuir & K. B, Blodgett, deted 4-12-44e

3, NRC (Canada), C.B. 42 (Edgewood Arsenal File No, ETF 550 Ca 661), Subject:
Efficienay & Filters & Particle Size, EeFe Burton, of a1, dated Noves 19i4e

be gszwsr/m—m—_e, Subjects German CW Preparations, Captein J. W, Gost,




8. , Liguid Fasfs Pijot Evaporstor:
A pilot scalc evaporator for ‘chemical wastes has been in:a‘;.alled and as

soon as some vacuum leeks ere found and corrected, pilct soade experiments
will start on oodd solutionse : By Deoetiber 1, runs on actual wastes should be

Stuart Mclain
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- EM Plate No. 351 ; EM Plate No. 350
Experimental Glass Wool ’ : Experimental Glass Wool

"Filter (Brown) 1 Filter (White)
3000X : 3000X

- e————

" EM Plate No. 352
FPilter Paper
3000X ’
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To: C. No Rucker

Freme Stuart Mclain

Subject: . Ninth Weekly _I}_r_gg'_eﬁ Report on Oek Ridge National Lsboratory _‘f’a_stg
Disposal = - o .

This memorandum. summarizes the work accomplished during the past week on
the waste disposal work of the Laboratory. The eighth report was dated
November 15, 1948, Central Files Number 48-11~163, '

l.. Plie Cooling iir

The filter. building was essentially completed and pile coaling aiwe-
vas started through the building at 2 AM, November 15th. The pressure droper
is 3.3" of water. overall, with a 1.1" drop across the tro thicknesas cfAmerigan
Air Filter FG50 and. a 1" drop across thd C7S #6 paper. This has reduced the- -
pile power by. 5% and increased the fan load by 12%2. During the first week
the pressure drop across the filters did not 2easurably incrzsse. The collected
activity as measured by an icn chamber directly in fremt of the PG50 filter
is 85 mr 1 hour and in front of the CIS filters is 15 mr 1 hour. It ig

generally assumed that the activity of the 110 minute argon would cause a
background of 15 ur(h{. ‘

The accelerated plugging rate experiment has completed threse weeks
of operations The single layer of FG50 pressure drop has risén from 0.60" to

0.80" at twice thé normel rate and the GS' #6 paper has increased frem 4el0B”
to 4425 of water at four times the normal rate.. .o

2¢ Rala Sperations .

A Rala run was started November 17th with the actual dissolving
starting at 6 flf, November 18th. Filters were installed and operated ‘with-
out difficulty on the dissolver and vessel vent lines. ‘For some yet undeter-
mined reason the yield on this run was 1400 curies instead of the expected

figure of 2700 to 3000 curies. An investigaticn in conjunction with Hanford
to determine the cause is underway. - o
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Quantitative results are not available from the 706-D building
sampling tests. However, these samples have become so radiocactive as to meke
handlifig impossible, so it may be a week or more before the activity can be

-3 -

“acecurately determineds In the meantime, their decay is being carefully

measurede

The newly installed filters on the vessel vent and dissclver lines
became quite active, proving that they collected significant quantities of
activity. The samples after the filters were also active, however, indieating
that the new filters did not collect all the activity. A preliminary survey
of the data indicates that the important activity discharge is via the eeil
ventilating air into the short stack at the 706-D tuildings The experiment
using 2000 CFM of cell ventilation air instead of 15,000 was not completely
successiul, in that at lesst one time during the run the cell f£illed with |

steam and the air, count witbir the building greetly increased. The dampsrs
were cpened for & period of s:veral hours fo lower the buildirg air counts

Shortly after or during the transfer of solution from the dissolver
by means of a steam jet to a vessel connected to the vessel vent line, the .
activity in the vessel vent line rose rapidly to a high level, indicating that
a jetting operation as such may give rise to air borne activity,
. \

The data collected will be availatle in consideraly greater detail
for the next report..

3». Redox Overations

At present Redox is being tested in the Pilot Plant Building.” The
dissolver off-gas line,.the vessel vent sir line, and the cell ventilation air

g%xegéuizitsevera%hotherlstreams are Eiing tested for activity by cyclones and
S # €rsess The cyclones rerove articles greater than ten microns
diameter and a.part'ogythe particles betwgen one 2 diem

: ten micronsg diameters”
The results obtained by sampling the various lines are presented below:

Ae. Dissolver Off—gas Line

The activity hes been measured for f i o )
t70 days show negligizle : eas or lour consecutive days.  The first

. _ gomma activity and about six microcuries of bets aet~
SR ol S SIS A The, Paeema 0. TRt e oA g ph ooy,
the second test jar..

Be. Vessel Vent Line

The avercge daily rate of flow of partiecles into the stack for 14
consecutive days was about 0.5 milli-curie of gamma and about three milli-
curies of teta gamma. . The average daily rate varied from one tenth to three
times the average.. About one half the activity was found in the cyclone and

cne half on the CWS paper. . The average half-life of the activity collected
was over one month, .
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8. Liguid Waste Pilot Eveporator

A pllét scale evaporator for chemical wastes bas begn 3nstalled and as-
sooh. as gome vacuum leeks are found and corrected, pilot scale experiments
By Debamber 1, runs on actual wastes should be-

will start on eold soclutionse

undervays
" Stuart Mclein
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Tos C. Né Rucker’ ~

Frome¢ C. E. Winters

Subject: Tenth Weekly Progress Resport om Omk Ridge National Labératory Waste
Disposal

~ This memorandum summarizes the work accomplished during the past week on
the waste disposal work of the Laboratoryes The Ninth report was dated
November 22, 1948, Central Files Nos 4811~2i4. -

1, Pile Cooling Ar-
The filter building operated the past week without serious incidenbs
ggze;gﬁcéztmy. of the Filter tuildings Results should be availabls by nbou'ké?
No ruptured o swollen slugs have beeh detected sinds September: 25, 1948,

2« 906~D Building Operatione (Rals maryfacture) . S '-,.
Rala run #28 was shipped on November 22, 19%8e 4 cxima il

were shippeds The dissolver soluti zed only: 2700 cirtes: net &
- calc_ulalp : v;hpe of 6500 euries, é’?c::‘}{" being made to Me cause
of this diserepancy, - : e

.Only paxt of 4 _'irem&sfet the uamwmmmm Started November -

17 are now availablée £

- pun the ‘cell filled. .

the meanr Bir-Filter FGe50 and CWS'#6 paper Silters with & desien
-0 : e‘«n. stedn m‘-‘i% 000 ol opexstion

Oy Faigt

transmission or the:revelation of itg on rw and 4 smondedy : Its

Persct’ 1s préhibited and may result in ‘severe erininsi peveltys

%

The pressure drop did not significantly increase. Tests are-planned to determine

&

a2w dece Sondesemcs cor trape will be Ingtalled U5 alSRitit e e -

"

L




The cel} ventilatig eir was sampled ‘and the particles callected in a
¢yclone followed by a pid¢ee of CPS #6 paper., The activity found in the cyelone
jar was small, howevery preliminary results on the paper indicate that air from
activity from this source (as measured 2 days after the run was complete) was
of the order of 3.5 to 4.0 curdes of gamma per run.. Data on the halflife and
beta activity are not yet available.

It is plammed to sample this air steam during the next run, before and
after the new filters, in comsiderably greater detaile.- »

be . Vesgel Vent Line

= This line was sampled before the new filter, and at the base of the
205 stack after it was mixed with other studied sources of activity. The
data are very-incomplete but the indication is that over 3/4 curie passed into
the new filter during the first 36 hours after the dissolvinge « Unfortunately
mechanical difficulties occurred and the latter part of the run was not sampled
at this pointe, . R S

b

No quantitative data are available.as yet from the sampler at the-
base of the 205 stacke . In this case very little activity was caught by the =
cyclone indicatﬁ,.that larger particles are very. uent 4Un this linee -
Activity was found on the paper and data will be available for the next reporte o+

Ay

Vs

For the Rala run, a will be instelled in the.line, efter .
the filters, and before it enters- the car the Hot Pilot Plant cell
ventiala_.tion"agiﬁ . This will allow conaidwablyrggg‘é aceurate. analysis of the
pl.Obl, My ’

Ces Disgolyer Vent Line -

1 Sa;gelezz t!:ez'e instalflmra and after the new filtes in(thiar
nee , Camplete dal -are not ava ‘hmm‘ 'y the gamma activity (as.

REDFYSES.3 e AT, S papLce peaped] o€ 1o, g8 g tilves otiomted 7y

g:;yﬁzn; ig::r bafore ths'gg.;& ves quite:active; wharcas the oyclons jar

, the ' was enly: i1y active; indient the major perdion of the

larger Wtzﬁnm - ia isu{oct betwaen the ti;gnwlm. ‘

The ares srmipgaad sceding program is aboyt 92’0&;51 g ch +The :
program is 70% completes. .The attached mindicatoaﬁho.tam:t th:;mwggrwS- .
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The installation of this evaporatgr hes been boaple.teé. The first run on
active waste was made Friday, November 26, No data are available.

‘6s Deteetion of Slug Ruptures
‘After 33.5 days of contimqous operation at 250%6, anq 91 shutdowns, one
slug (Nce 1) in the 16 slug mock pile chaneel has rupturede Figure 1 shows
photographs of this slug and two others (Nose 7 & 8) which are beginning to
burst.

Slug Now 1 with a hole in the end weld had swollen from 1417 in. diemeter
to Tu55 ire diae before splitting its jackets The two splits visible in th
¢ the sins tiso amh, sprsea Eapbls po about eaale toy. i ol
, ie and Tap wh, ; 8
%ime ghgag%r- £1 rat:mi;grou ?the dlo a wes t/860. » an easil;r detectable
decrease of 8 ftfsec. from the flow at the start of the teste

ik,

i

wentel B EL 15 W1 shteg s FeRoTed 15 Mol sdmepened

out w%:h nitric aeid but results are not yet available on the emount of axide

5,

“ile test has heen Festmed and will be sontimed to obecre the ceen. .
the ruptured slug, inued to observe the progress of

7. Pile Stringerd | o
It has beefi found that a mmber of partioles eacspe frem the.pile dntoc -
the pile building whemevey one of the isctope stringers are moveds A4 collsetor
is being designed and fnstalleds
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First Weekly Progress Report op Osk Ridge National Laboratory Waste
Disposal, September 27, 1948, Central File Noe 48~9m25,

Second Weekly Progress Report on Osk Ridge National Laﬁoratory Waste
Disposal, October 4, 1948, Central File No. 48<10=49, -

Third Weekly Progress Report on Ogk Ridge National Laboratory Waste
Disposal, October 11, 1948, Central File No, 48-’»10-132,

Fourth Weekly Progress Report on - Ridge National Laborato Waste
Disposal, Oc oberog:l'S? 19_45, Centrg]a.’_:_ FilegNo_. 10w 36 ¢ ry

Fifth Weekly Progress Report on Osk:Ridge National Laboretory Wagke
Disposal, October 25, 1948, Contrel File Noo 48-10+320. R

3%585’3’? venber Lo ﬁig‘énmgﬁgﬂgemggtmgmtm nme ;

&

Soventh Weckly Progress Report on Qek Ridgs Notional Leboratory Westh

Eighth Weekly Progress Report om Oak Ridge National Laboratory Waste
Di%osai, November 15, 1948, Central File Noe 48=11~163,

Ninth Weekly Progress Report on Ok Ridge Nationel Laboratory Waste
Disposal, November 22, 1948, Central File Noy 4B-1lwifie
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This document consists of _3_

’ . ’ -2 - pages. No. _LQ of 29 copies.
® pEETR Botes A

Tos C. Ne Rucker

From: C. BE. Winters

Subject: Eleventh Weekly Progress Report on QOak Ridge Nationsl

Laboratory Waste Disposal

Effective with this issue this memorandum will be issued bi-weekly
instead of weekly; accordingly, the next report will be dated December 20,
1948. This change is believed desirable because the information to be presented
in the future will be the results of more detailed testing, which data
inherently become available at less frequent intervals,

This memorandum summarizes the work accomplished during the past week on
the waste disposal work of the Laboratory. The Tenth report was dated
November 29, 1948, Centrel Files No. 48-11.293,

. 1. Pile Cooling Air

The pressure drop across the filter bullding has increased
from 3.30 inches of water to 3.95 inches of water, ifost of this
increase has occurred across the first filter, As yet it has
not been neceasary to decrease the pile power on account of decreased

air flow,.- .
2. 706-D Building Operationg R

" The drawings for a filter house to filter 706-B cell
ventilating air were completed this week, It is planred that the
ingtallation will be complete before the next Rale run
scheduled for Januery 3rd.

Considerable more data are asvallable .on the run completed
November 22, 1948. These will be reported below,

a. gell vggtglaﬁing Alr

These data are reported as being the values as counted ape
proximately 4 days after completion of the run. The apparent
half life at that time was about 6 to 8 days.
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2. 5003'5.2
a. Cell Ventilating Air (Con't.}

Total activity in line as measured by:

Gamma Beta
Cyclone sampler 133 ¢ 169 1€

CWS #6 paper sampler 15,000 M (not determined)

These data indicate that the cell ventilating air is by
several orders of magnitude the greatest contributsr to area .
contamination yet detected. These data also indicate that
most of the activity is in the finer particles, that is, smaller
than 1 to 10 microns in diameter,

b. Vessel Vont line

The data avajlable for this line are less accurate than
other sources for several reasohs. First, the pump drawing
the samples “thru . the filter seized when the run was aporoximately
half over, The data presented give the results for this portion
of the run only. It is the zeneral feeling that the activity
discharged during the period not sampled was much larger than
during the sampling period. Secondly, the sampler after the
new filter operated on the line after 20,000 CFM of Hot Pilot
Plant cell ventilating air had bsen intermixed. The data
therefore represent the total of all sources of activity dis-
charging through this line rather then the contribution of 706D
building only. Up until this time, these other sources have
fortunately been small. ,

Beflore F6-50 Filter (Data cover only first 60% of the run)
As moasured 6 days after pump stopped. Apparent half life 6-8 days.

Cyclone activity 176 90
Paper activity 1170 MC not determined
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‘ ‘ 2, (Con't,) -
’ b, Vbseel Vent Line }Gon't,}

After FG-50 filters (plus other contributions) as measured
1 day after run.

Gomua Beta
Cyclone activity 0.05 M not detected
Paper activity 465 not determined

The above data are useful to indicate that considerable
activity is discharged through this line eventhough a filter
has been installed. During the next run, samples will be taken
at a point after the filters but before it is diluted with: other
of activity,

¢. Dissolver Vent Line

The data given iIn the previous memorapdum have been
recalculated and additional data are now available., Figures
given are the millicuries of gainma activity as measured 5 days
after completion of the run, The apparent half life of the
materials have been found to be approximately 6 to. 8 days.

Before FG-50 filters -

Cyclone activity 220 iC. (The most active of the 3

- _ ’ Jars collected was lost.
The activity report is that

. .ef the 2 remaining jars)

CWS #6 paper _&22_@9; ST
Total 3/
After FG-50 filtors before aiicﬁarge tnto 205 staek

Cyclone activity 3.7 %

" CWS #6 paper < 32.2 I
-activity L

Total 35.9 it




3.

4

5.

CEWstks

c. -Dissolver Vent Line (Con't.)

One discrepancy that is as yet unexplained is the fact that
electroscope readings on these samples do not check the values
as actually counted by quite a lsrge factor. Before one may have
confidence that samples have becn counted correctly, samples
have not been mixed, or errors made in caleulations, this
discrepancy will need to be explained.

Ares Decontaminatiog

The areg grassing and seeding is about 92% complete. Heavy rains
during the past week have temporarily stopped progress. The paving
program is now 85% complete. ‘ :

Liguid filot Plant gzg porztion

This evapaorator has operated cne wesk. Several importent
factors have been observed. :

as. No appreciable scaling has becn: detected to date.

b.. The decontamination factor will be in the range of 103
to 104, As experience 1s gained, operation should be
possible at 104 or better. »

c. The decontaninution factor- of the condensets as compared to the
still bottoms appears t6 bs ccnstant aa the solution remaining in
. the still pot becomes more concentrated.

d, The supernate from W5 carries only 5 to' 10 percent as much
activity as that of a more representative sample containing both
. liquid and sludge. ogder of magnitude of the activity of the
 supernate is abcut 2 x 10° beta disintegrations per minute per
milliliter and 2 x 103 gamma diaintegrations per minute per
milliliter. ’

e. The overall 'heat tranater coefficient at a reasonable evaporation
_rate is sbout 150 Btu/hr/ft2 /°F.

The .alugs &g illustrated in last weok's report have continued

e

; to grow. The number one slug has now increased so that the split is

about 1/8% wide. This test will continus until either the uranium
disappears from inside the slug or the swelling progresses to the
point where’ the mock channel may be complotely blocked, At the
present; rate this may take another month or more,
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‘ To: C. N. Rucker
From: C. E. Winters

Subject: Iwelfth Weekly Progress Report on Oak Ridge National
Laboratory Wagte Disposal

This memorandum summarizes the work accomplished during the past two
weeks on the waste disposal work of the Laboratorys The Eleventh report
was dated December 6, 1948, Central Files No. 48-12-79.

1. gik COOIi!}g &r

a. Pressure Drog

The pressure drop across the filter househas. increaged
0.8 in. during the nast two weeks to a total of 4.75 inches
of water from the original 3.30 inches of water, As before,
nearly all the incresse has occurred across. the FG-50 layers
rather than the CWS #6 paver layer, . Ome may estimate tha%
a filter change may be necessary during January, 1949.

" . b. Filter Activity ‘

The gross activity as indicated by ion. chambers located
approximately 18 in. in front of the filter medis iadfcate’
90 to-100 mr/hr in front of the FG-50 and 25 mr/hr in front
of the CWS #6 paper. These represent only slight increases
over those readings cbtained at the startup of the operations,"
and are probably largely due to radiation from the 110 minute
argon activity of the cooling air.

c. Slug Ruptures

There has been no evidence of ruptured or swollen’siugs' since. -
September 25’ 19£'80 : . ’

d. Filtor Houge Efficiency Experiments

The first attempt to measure the filter house efficiency
using barrier type materials as the collector met with limited
. success dus to the low level of activity found., Three sampling

This document contains restricted data within the meaning of the' Atomic Energy
Act of 1946 and/or information affecting the National defense of the United
States within th: meaning of the Espionage Act, 50 U.S.C. 31 and 32 as amended,
' Its tranamission or the revelstion of its contents in any manner %o an un-
authorized person is prohibited and may result in severe criminal penalty.
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‘ 1, Pile Cooling Air (Con't. )
d. Filter House Eff;g;gagz gggg ipents {Con't.)

locations were established, the first in the riser carrying
the pile cooling air to the first filter, the second, drawing
a sample after leaving the FG~50 layers and just before being
filtered by the CiS #6 paper, and the third, after the CWS #6
paper filter but before the fans, The samplers were operated
to cover 10 days of actual pile operation. The results
follow as calculated in terms of millicuries of activity

per day for the whole cooling air:stream.

Location Genma  Bete  jloha.
Before the FG-50 2 6 0,002
After FG-50 but before GWS 1 5 o.‘od3
After CWS #6 paper 1 6 Background

The gamma figures reported are those as obtained om an acid
solution of the barrier. The beta and alpha were peported as
the average of three, one square inch portions of barrier
v counted directly. Carrections have been made for geematry and’
. counter efficiencies. o I

"Before drawing any conclusions.from.these data one shouldi_
consider two complicating factors. S o
(1) The total activity collected for counting was small,i-
~ in several cases the observed counting rate was-
not over 1304 of the counter background; accordingly,
serious considerstion of such results may lead to
gross error in the conclusions,.

(2) The readings obtained may be due to. absorbed
radioactive gas, or to the collectipn of activity
from the decay of gaseous fission prnducts..

To observe these phenomena and’ improve the roliability

of the data, the next series of collectors will operate for

at least 30 days, and an sxperiment will be performed in which
‘ the pile cooling air will be drawm through two pieces of barrier
' in series in order to observe the activity accumulating on.

the second layer, This experiment will likewise operate for

This document contains restricted data within the meaning of the Atomic Energy
Act of 1946 and/or information affecting the natienal defense of the.lnited

States within the meaning of the Espionage Act, 50 U.S.C. 31 and 32-as amended.
. Its transmission or the revelation of its contents in any. manner to an une.
~" authorized person is prohibited and may result in severe eriminal penalty.




1. Pile Cooling Air (Con't.)
d. 11ter House ng;cigg ¥ _Experimepts {Con't,)

at least 30 days to accumulate sufficient material for more
accurate counting.

The -important conclusion to be drawn from the above data
is that during the period measured very little particulate
activity was in the pile cooling air stream. This is qualitatively
borne out by the lack of" increase of filter house media activity.

2, 706eD Building Operations

The next Rala run is scheduled to start January 10, 19&9. ,_
J. A. Jones Company started excavations for the foundation pad
December 16, 1948, for the cell ventilating air filter. ﬁompletian :
is scheduled for December 31, 1948, This filter wil] be similar .
to that for the pile cooling air exnept that it'will be. on. a far
smaller scale. .

f' It is planned to sample the run scheduled for January 10th
, in far greater detail than that accomplished during the last TR,
. Thege data should indicate the magnitude of ths problem %6 be-
-experienced. 1n a clesn-up of the residual atmosvheric pollution
" problem.

3. 4Airea Decontamination

The grassing, seedlng and paving programs are over 99$~complete.

4e Liguid Pilot Plant nt Evaporator

Additional operation time of the pilot scale evaporator has
disclosed no changes in the data of the last report,” The
pilot scale evaporator is to be dismanteled to make way for
receiving facilitiés for tank trucks of waste from other sites.

The conelusion reached from this work is that the original
proposal for a larger scale evaporator is adequate for this type

<§74254b525452r-‘

E. winters
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To: C. N. Rucker

From: C. E. Winters ' -,

Sﬁbject: Thirteenth Progress Revzort on Ozk iidge
National laboratory Waste Disposal

This memorandum summarizes the work accomplished during the past two
weeks on the waste dispossl work of the Laboratory. The Twelfth report
. was dated December 21, 1948, Central Files No. 48-12-79,

R 1+
1. Pile Gooling Air Pressure Drop HOW S TEW

a. The pressure drop across the filter house has increased
1.1" wyge in the last two weeks: This can be compared
to the increase of .8" w.g. in the previous two-week veriod.
The following table gives detailed informstion on the

b. Filter Activity

& One of the 600 filter pockets in the filter house containing
> 2 layers of FG-50 was removed December 28th, after about

E 45 days service, Upon removal the pocket measured about
<

&

F — pressure drop datatg
hlld |
S F.G. #50 Filters 12/16/48 1/2/49 Increase
* #1 Cell 2,6" w.g. 3.7 w.g. 1.1% w.g.
“ #3 Cell 23" wag. 31" w.g, 0.8" w.g.
‘ CiWQS- ﬁ
g #1 Cell 1,157 wig., 1.3% w.gs 0.15" w.g,
#3 Cell 1.117 woge  1.25" w,ge O 14" weg.
il
[ —— House C 4T Weg. 5.9 wags 1.15" w.g.
5 _ _
&~
5

25 mr/hr at a distance of several inches. A cross section
showed that a dark colored dirt had penetrated about 80% of

& the way through the first layer, and that the remainder wss
the normal yellow color, Sections of the cross section sample
showed that the activity followed the color as followst

This doc { Atopic Ener
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_' 1, Pile Cooling Air Pressure Drop $Con’t.2

) b. Filter sctivity (Con't
1st 25% 25,000
lst layer 2nd 25% 2,000
of FG~50 3rd 25% 750
4Lth 25% 500

2nd layer | lst, 2nd, 3rd and
of FG-50 ) 4th - 25% each 500

The pocket was then mechanically shaken to remove loose dirt,
from which 8 grams were collected, which would be equivalent
to 10 pourds for the whole filter house. If one estimates
that 2/3 of the dirt were removed by the shaking, the total
dust load of the filter house would be sbout 15 pounds.

A spectrographic analvsis of the collected dirt indicated
strong calcium and magnesium, moderate sodium and very weak
silicon and aluminum, One would estimats from this, that
“ the bulk of the solids in the filter house originated from
’ , ) the minerals in the water sprayed into the exit air for cooling
and not from clay or cement type dusts. It has been
- estimated that a2s much of 80 pounds of minsrals could have
. been sprayed into the cooling air stream before the change over
to demineralized water was mades These observations are not
completely consistent with the pressure rise data, in that
the vressure drop continued to increase in a reasonably linear
fashion at the previously established rate after the change
over to demineralized water, unless the water solids are in
such physical form that they do not significantly plug the
filter, or that they act as a filter sid for other dirt,

Activity measurements on the dust one day after removal
indicate 3.5 x 107 d/min per gram of beta sctivity and 1 x 107
d/min (gamme sctivity). This extrapolates to about 110 milli-
curies of beta arnd 30 millicuries of gamma activity in all of
the PG-50 in the filter house,

On the basis of the asbove experience, together with data
gethered on the filter house efficiency experiments, it has
been decided to use FG-25 {a coarser and much cheaper material)
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1,. Pile Cooling Air Pregsure Drop (Con't.)

b,.

C.

de

Filter Activitx:(an't;j

instead of FG=50 for-the first: layer-for subsequent fidter
changes in-the hope of decreasing replacement cost, increasing:
periods between replacements and not significantly decreasing:
filter-house efficiency..

Slug Ruptyre

There have been no ruptured. or swollen slugs since
September- 25,. 1948.. On December 27,. a row of slugs was
discharged: in which one damagsd slug was: found after
discharge.. This slug has been saved. o:nd will be examined
in more detail sfter a cooling-off period,.

Filter House Efficiency Experiments-

This test consisted of three barrier filters whose sample
streams were drawn from immediately before the filter

house, from the section intermediate between the FG~50 and
the CWS paper filter  pockets,. and from immediately after the
filter house..

The barrier filters were removed on December 15, 1948, zfter
the pile air stresam had been sampled for a total of 10 deys
test filter operating tine. _ :

Three one inch squares from sach filter were submitted for
counting dry as a quick check.. The remainder of each tube
(ca. 1.2 sq. £t.) was dissolved in 2 slightly greater than
stoichiometric quantity of hot nitric acid and the solutions
submitted for counting. It has developed that. the method of
solution results in considerable activity loss. Therefore

the dry counts of the barrier squares (filter face) offer the
only reliable activity informction and that carries a wide
uncertainty because of the meager sampling, i.e., 3 sq. inches.

Before Filter

Time after sampling dis/min/sq. in.

days L 2 =
0 1.43x 104 7x103 4
1 1.03 x 10*  2x10° 4
2 7.6 x103 3x10° -
18 4,1 x10° cemen- -




.ﬂ 1. Plle Cooling Air Pressu;_ Drop (Con't.)

. d. Pilter gouse Eff1c1encx Experiments (Con't }

Assuming 80,000 SCF per minute filter house flow, thesg
data indicate the delivered activity at this test point,

(by activity caught and still remaining on the test filters)
during the 10 day sampling period was at O test time -

/A3 . 81 hillicuries

2’ - 40 millicuries

A - 0.023 millicuries
at 1 day test time

'g - 58 millicuriés

7 - 11 millicuries

oA - 0.023.millicuries

getwe‘én Filters

’ Time after sampling | dis/min/sq. inch
days __i = o4
. 1 9.14 x 10° 1x10° 6
2 7.8 x 100 1x10°
18 4.8 X 103 cmdceee -

A similar estimate of activity delivered to this test point
(by activity caught and still remaining on the test filters)
during the 10 day sampling was at a 1 day test time.

,5 - 52 millicuries

3/ - 44 millicuries

o - 0,034 millicuries
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1. Pile Cooling air Pressure Droo {Con't,)

Filter House Efficienc riments Con't,
After Filters

Time after sampling dis/min/sq. inch

days 24
| e v 103 3

1 4.8 x 10 3x10° O

2 2.9x10° 2x10° --

18 1.9 x 10° | —meme- —

An estimate similar to those above yields for a 1 day test
time -

A& - 27 millicuries
v - 16 millicuries
X - 0.0 millicuries
The indicated half-lives from 2 to 18 days are

/5?Decay

Before Filters 16 days

.. Between Filters = 23 days

After Filters 26 days

The same conclusions are reached as those given in the
Twelfth report, that iss .

1, That not véry muach particulate activity was
: released from the pile during the veriod
tested,

2+ That insufficient activity was collected on
the barrier samples to give readings which were
enough above background {due to deposition
of fission gas decay products) to ascertain a
real filter house efficiency., To actually make
a filter house efficiency measurement it would -
be necessary to sample over the period of a slug
rupture,
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706-D Building Operstions .

a. - Cell Ventilating Air.
Ths 3000 CFM air filter was completed by J. 4. .Jones, ...

December 31, on schedule. Tests on‘'its performance will be
nade: during the Rala run scheduled for “Jamuary 10th, .

bu’

A purchase requisition has been issued for 2 experimental
stainless steel electrostatic precipitation units made by
the Trion Company. - These units will first be installed in
series to handle both vent lines. . The purpose of this first
test will be to observe the performance of electrostatic
precipitation on this type of service.. If successful, this
installation would be made permanent and similsr units
recomnended for other similar locations. .

c. Additions to Provious.Data

In the Elsventh progress report data were given as to. the
activity of'the particles collected.. These samples have been
observed ‘over "a greater length of time and the observed half
life over a 5 to 25 day period on all materials was found to
be 8 to 12 deys.-

Area Decontamination

The Area Decontamination program is essentially complete.
No further rsports on progress will be made..

Liguid [Evaporator - Pilot Scale

The pilot scale evaporator has been dismantled to make room
for- 'a waste recovery dock.- The final report on this phase of the
work will.be issued shortly,.

4 decision to build the large scale eveporator has been made..

Synthetic Slug Rupture gggefiment;

The purposely punctured slugs have been heated to 250o C..in
a 70 ft, per second air stream for 1000 hours,. Photographs of
their current status are attached... The oxide produced in these
slugs was very dense and in the form of large flat flakes, It
appears t¢ have been largely retained in the slug..

Slug Number 7 was stripped and the oxide separated from the
metal and weighed. The slug lost 295 grems, presumsbly to form
348 grams of U30g. The actual measured amount of oxide remaining
in the can was 3%2 grams indicating no loss to the air stream..
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5, Synthetic Slug Rupture Experiment {Con't.)

64

CEW:tks

Considering the possible errors involved, probably less then 10

.grams became sirborne, -The glass wool filter that follows the

slugs will be leached and analyzed for urenium to give additional
data. Slmllar weighlngs Wl41 be performed on slugs NumberWT'and 8.

This experiment has now’ been discontinued since the largest
of the three ruptured slugs is approximetely 2 inches, which is
larger than would have been necessary to "freegze® in the:l 3/4®
diamoﬂd shaped channels of the pile.

artlgles in the Eile Bglldlng

The brush vacuum arrangement installed in the lead shields
through which.the graphite stringers are discharged from the
pile has ‘reduced the number of airborne particles within the
working .area. The Health Physics Division is at present
attempting to evaluate the precautions now in effect but no
quantitative figures are ava:lable at the present time. The
maple rods at the end of the front face plugs give riss to
active particles when the plugs are withdrawn from the pile. .
Consideration is being given tc the replacing of these maple rcds
with alumlnum cans filled with oaraffin.

o O
Cog / / 4 #—-
< (M . e’,ﬂﬂ’/‘— {J-«‘./) .

-

C. s Wintcers

|
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Slugs 1, 8 and 7 after 1000 -hours at 250° C.

Max, diameter ~_ 2 inches

“
Hupsad

RN

5

Slug #8
After 1000 hours at 250° C.

Slug #7
After 100(? hours at 250° C.
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| To: C. N. Rucker

) From: C. E. Winters

: Subject: Fourteenth Progress Report on Oak Ridge Nati@g__l__;_,aboratorz

Haste Disposal

This memorandum summerizes the work accomplished during the past
two weeks on the wastec disposcl work of the Iaboratory, The Thirteenth

report was dated January 3, 1949, Central Files No, 49-1-82.

1. Pile Cooling Air

8. . Fressure Drop

y The pressure drop ecross the 105 Building filter house has

increased 75" w.g, within the past tvo wecks. This can be compared to
an inerease of 1,15" w.g. for the previous two-week periocd. The following
itable gives detailed information on thc pressure drop datas ’

‘ 1/2/49 1[13[@ Change

N FG #50
#l Cell ) 3.7 VWele . 3094" Tale }(0'24" T],g.*
#3 Cell 3.1" w.g, 436" w.g, £1.26" w.g,
CUs #6 .
ﬁ'l Cell 1.3? Wele 1026" Velos -0, 04" Vel
E #3 Cell ) 1.25"W>.g. 1022“ Vele "'0.03" Wele
House 59" w.g. 6.65% u.g,. ;(0.75"' Wele

* Suspected leck in menometer tube
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You will notice that the pressure drop through the Cis papcr filters has

i decreased indicative of a decreased air flow due to the plugging of the
glass wool filters, Negligible pile power losses can be noticed due to
. this decreased air flow, 4t the present time it is anticipated that the

glass wool filters will be changed diwring the first part of February,
1949, A% this time FG-25 filter-dowh will be used as the first layer and
backed with a layer of FG-50 instead of using two layers of FG~50, It

is hopeful by this change to increase the life of the FG layers, decrease
their cost without significantly inoreasing the plugging rete of the CWS
paper filters, ,

"be Filter jdetivity

’ . The activity on the FG¥50-and CiS #6 filters has remained
ebout constant being approximetely 90 mr/hr end 25 mr/hr, respectively,
as measurcd by the ion chamber suspending dircctly above the installation,

¢, . Slug Rupture

" There have boen no ruptured nor swollen slugs since Septem=-
ber 25, 1948, The slug mentioned in the last report as being discharged
- on December 27, 1948, which appeered to hove a damaged jacket, has been
inspected rather carefully and no hole nor rupturc can be detected, The
tape radiation instrument is still registering slightly higher than its
. ~ initial background but has been decreasing steadily for the past week.

2+ Rala Operations

a, General

_ Rala run using Hanford Slugs was mede during the period
January 10th to l6th. Extensive sampling operations were carried out,
The following points were sampled:

(1) The dissolver vent line, after passage through two
layers of FG~50 filter media,
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(2) The vessel vent line, after passage through two layers
: of FG-50 filter media,

(3) The cell ventilating air before filtering,

(4) The cell ventilating air after passing through two
layers of FG-50 filter media plus one layer of CWS #6 paper;

(5) The drainage from the 205 stack during this period,

The sampling -procedure on the first four items consisted of drawing a
known volume of sample through one thickness of CWS #6 paper. Sampling
was continuous except frequent change of paper which in generzl was made
to coincide with change in the nature of the operstion in the process.

b, Preliminary Results ofﬂggs Sampling

4 preliminary estimate was made of the relative importance
of various sources and operations by dividing thc electroscope readings
en each paper es it came from the sampler, by the approximate fraction
of the stream sampled, and the time of sampler operation. These results
are plotted on the attached graph with the higher levels noted as to the
operation in progress at that time, Quantitative results =nd detailed

. evaluation must await the colleetion and assembly of a rether large amount

of data, '

¢. 203 gtack Drainage

The dissolver and vessel vent lines from both 706-D Building
and 205 Building discharge up the 205 stack, During thc week sampled
- the drainage was cbout 100 cec/minute, The activity of the dreinage was
negligible gamma and 400 d/min/ml of beta during the carly perts of the
Rala run, including the dissolving periocd, During the latter part of the
run, the drainnge averaged about 2,5 x 10° d/hin/hl, The total drainage
amounted to about 100 millicures each of beta and gamma activity, Since
this material was captured and dispatched to the tank farm, instead of
recaching the atmosphere, this subtraction should be applied when consider-
ing the atmospheric polution problem, ' '

3¢

articles in the Pile Buildin

ae Brush Vgocuum Arrangement

The brush vacuum arrangement anc¢ othcr preceutions being used
while materials are discharged from the pile into the opereting area has
considerably reduced the quantity of airbornc activity within the working
arca, The Health Physics Division has mode 2 number of radiogrephs of




collected particles and find that the amougtfﬁf activity is appreciably
less than was previously collected, It is estimated that the present
methods have reduced the anount of eirborne eetivity by 90 to 95 percent.

b. Isotope Irradiction

The initial work on the development of & chain-driven isotope
exposure gadget has been completed., 4 sprocket chain to which arc attached
small holders will carry the normal isotope exposure cans into and out of
the pile, thus eliminating the necessity of moving large graphite
stringers, In this way all dust particles will also be confined to the
interior of the pile. It is planned now to build & unit and thoroughly
test it before it is instelled in Hele 15,

4o Liguid Evaporztor

It is cxpected that the finel report covering the experimental

phage of the pilot scale cvaporator will be issued during thc next two-

week period as a formal ORNL Report,

P / 4
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To: C. No.Rueker

From: C. E. Tinters

Subject: Fourteenth Eggés Report cn Qzk Ridge Netionol Leborcteary
:dagts Disposal; ' .

This memarandun summerizes the work accomplished during the past
tuo weeks on the wmstc disposel work of the Iaboratory. The Thirteenth
report vas dated Jamuery 3, 1949, Central Files No, 49-1-82.

l. Pile Coo&g Air

8 FIressure Crovo

The pressure drop ecross the 105 Building filter house bas
ircreased .75" w.g.-within the past t: o wecks. This can be campared to
en increase of 1.15% w.g, for the previous two-weck period. The following
tzblc gives detailed information en the pressure drop data:

FG #50 , . - et
#1 cell 3.7 Wele .. 3.94", R Y- ;0.&”‘ Voo™
#3 cell 3dn ;W‘.g. 4360 Vele %1.26“ Wele
CHS #6 S
#1 Cell 13% vage | 1.26" w.g. «0.04" w.ge
#3 Cell 1.25"ﬁ.g. 1.229 Vele «0.,03" '-7080
Houss 5.9% wige  6.65M u.g.  AO.T5% W.ge
* Suspected leck in menometer tube
CAUTION - -
This documsmlgontains information effecting the .National Defense of the
United stéte Its transmission or the disclogmre~df its contonts in any

mannor o g unauthorized person is prohibitéd ‘and may result in severe
criminal benclties under applicable Fed% . lasis,
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You will notice thet the pressure drop through the CiS peapcr filters has
decreased indicative of a decreased air flow due to the plugging of the
glass wool filters. "Negligible pile power losses can be noticed duve to
this deorcased air flow, At the present time it is anticipated that. the
glass wool filters will be changed during. the. first part of February,. .
1949, A% this time FG-25 filter-down will be used as the first layer and
backed with-a layer of FG=50 instead of using two layers of FG=50, It

is hopeful by this change.to increase tho life.af the FG layers, deerease
their cost without significantly incressing the plugging rete of the CES
paper filters, - :

be  Fiiter pctivity

The activity on the FG-50 and CiS #6 filters hes remained
ebout constant being appreximately 90 mr/hr cnd 25 mr/hr, respectively,
as megsured by the ion chember suspending directly above the instellatioca,

c. Slug Rupture

There heve been no ruptured nor swollcn slugs since Septem=- -
ber 25, 1948, The slug mentioned in the last rcpart a8 being discharged.
on Docembor 27, 1948, vhick appesred to have a damngod jacket, has bopn . .-
inspocted rother carefully and no hole nor rupturc can bo deteoted., The:.
tape radintion instrument is still rogistering 8lightly -higher than its.,
initinl background but has boen decreasing steadily for the past week.

2. PBalas Qperations- -
a, Genera}l.

- Rala-ryn psing Banford Slugs tas made during the pericd - ¢,
Jamuary 10th to }64h, ' Zxtensive sampling cperations were carried oute

The following points were sampled: : .

_ (1) The dissoclver vent line, after péssage through two
layers of FG=50°Tilter media.,




- Tun, the drainage avernged about 245 ¥ 10
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- (2) The vessel vent line, after passage through two layers
of FG=50 filter media. - a

(3) The cell ventilating air before filtering,

‘ (4) The cell ventilating air after passing through two
layers of FG-50 filter media plus one layer of CHS #6 peper,

(5) The drainage from the 205 stack during this period,

The sampling procedure on the first four items consisted of drawing a
known volume of sample through one thickness of CWS #6 paper. Sampling
was continuous except frequent change of paper which in generel was made
to coincide with change in the nature of the operction in the process,

b. Prelimingry Poesults of Ges Sampling

: A preliminary estimate was made of the relative importence
of various sources and operations by dividing the electroscope readings:
rn each poper es it came from the samplor, by the epproximate frection _

of the stream sampled, and the time of sampler operation: These results-
are plotted on the attached graph with the higher levels noted as to the: -
operation in progress at that time, Quantitative results end detailed:: _
evaluation must avait the collcotion and assombly of a rether lerge amoont.
of dnta. .

¢ 205 Steck Drodmgge Cuéum)

The dissolver and vessel vent lines from both 706D Building
and 205 Building discharge up the 205 stack. During thc week scmpled
the dreinage was about 100 co/minutes The activity of the dreinage was:
nogligible gamma and 400 d/min/ml of beta during the carly perts of the
Rala run, including the dissalving poriod; During the latler part of the
4/min/ml.s Tho total drainnge:
amcunted to abaut 100 millicures each of beta and gemma activityy Since

' this materisl was coptured and dispatehed to the tank farmy instead of

reaching the otmosphers, thia subtrsction should be applied when constder-
ing tho atmospheric poluticn problone

3. Borticles ig the Pile Building,
fe. BIr c e
The brush vacuum arrangement and other precautions being used
whilc materials arc discharged from the pile into the opereting area has

considersbly reduced the quantity of sirborne activity within the working
erea.. The Health Physics Division has mede a number of radiogrephs of
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collected particles and find that the amount of activity is eppreciably
lcss then was previously collected. It is estimated thot the present
methods havc reduced the emount of sirborne zctivity by 90 to 95 percent,

be sotooe Irradict

The initial work on thc development of a chain-driven isotope
exposurc gadget has been completed. A sprocket chain to which are attached
sooll holders will carry the normal isctope exposure cans into and outinf .
the pile, thus eliminating the necessityr of moving large graphite - O
stringers. 1In this way all dust particles will also be confined to the. .
interiaor of the pile., It is planned now to build a unit and - thoroughly:
test it before it is instolled in Hole 15, ’ ' S

L

.v-..-i .

4s ' Liguid Evoporstor -
It 1s cxpected that the firel report covering the experimenmtal;.

phge of the pilot scale evnporator will be issued during the next twowes:
- weck period as a formal ORNL Report. : ’ »
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Subjects rifteenth Progress Report_on_Oak Ridge Netiongl Iaboratory
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This memorendum summarizes the work accomplished during the past two
wecks on the waste disposal work of the Laboratory. The Fourteenth report
was dated Jenuary 17, 1949, Central Files No, 49-1-184.

1. Eile Cooling ‘Air

a, Prossure Drop

The pressure drop across the 105 Building Filter House has
jnereased .35" w.ge within the past two weeks. This can be compared to an
increase of 75" wWega for the previous two-week period. - The following
toble gives detailed inf ormetion on the pressure drop datas :

' . F.G. #30 1-13-49 1-27-49 Change
#1 Cell '3,94MW.g.. . Avge of 4 cells Jo.51
#3 Cell Lo36%wegy 2 472" Wege:r 1T

CaWlaSa #6

#1 cell 1.26M"7w.8. . - Avge of 4 cells 0
#3 Cell 1.22M7.ge - 21,220 wage: 004
Houge - 6,65"7.2, 7,000 Wogs - #0.35%,

Starting with the week of January 24, 1949, the pressure drop data across
the individual cells has becn recorded as en average of the four cells in=

v olved,
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b. Slug Rupture

There have been no ruptured nor swollen slugs since Septem-
ber 25, 1948, Last week forty thorium carbonate cans were discharged
from the pilc because one of the cans secemed to have a suspicious bulge
on it when inspected from the front face. Detailed examination of these
cans in the canal, however, failed to reveal any damage,

c. Slug Rupture Experiment

On Tuesday, January 18, 1949, a slug having a small hole in
the jacket was loaded into the pile in an attempt to evaluate the two new
detection instruments located in the exhoust air stream. To date neither
of these instruments have detccted the presence of this slug with a hole in
the jacket, nor has visual observation detected any swelling. So far, the
experiment qualitatively confirms the laboratory experiments reported in
earlier reports.

2, Rala Operations

as Geperal
RaLa Run # 29 wes completed on January 16, 1949, cnd approxi-

mately 1,550 curies shippeds The next Rala run is scheduled to start on
February 14, 1949.

b. Activity Lischarge From Run # 29

Grephs illustrating the rate of discharge versus time are
attached. For the next report, deta will be aveilable on the half=-lives
of the material collected.

(1) Cell Ventilating Adr

About 2.5 curiecs of gamme activity werc discharged to
the newly installed cell ventilating air filter, and approximatcly 0.125
curies were found on the downstream side of the filter. This indicates
an apparent efficiency of about 95% removal. Lbout 75% of the activity
going to the filter occurred during the period when the operations trans-
ferred from metal vessels to glossware tpd during the early glassware
operations.
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. (2) Dissolver-Off Gas Line

About 0.4 curies were found in the line after the glass
wool filters, 4s one might expect, one-half of this total was passed
during the initial dissolving operation.

(3) Vessel Vent Line

Adbout 2,5 curics of activity passed the glass wool
filters installed in this line, 4bout 65% of this total wag during sn

eveporation step.,
¢. Plans

t is planned to assign personel to the preparation of
recommendations for the revision of the Rala facilities to increase the
output per batech, This study will also include recommendations for such
revisions as may be economically feasible to eliminate the generation of
particulates during these operations.

. 3. General Situation on firborne jctivity

It is understood from the Health Physicists that the general area
air contamination has been reduced by at least a factor of 10 over that
experienced during the latter months of 1948, Now that this initial re-

o duction has been accomplished, it is felt that more detailed studies of
. the residual contributers may be mede, and that means for removing these
remaining sources may be installed without resort to emergency methods,
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To: C. N. Rucker
| From: C. E. Winters
’ Subject: Fifteenth Progress Report on Oak Ridge National I_aggraﬁ"ogx
‘ liaste Disposal
This memorandum summarizes the work accomplished during the past two
weeks on the waste dispossl work of the Laboratory. The Fourteenth report
was dated January 17, 1949, Centrel Files No, 49-1-184,
1. File Cooling Air
e, Pregsure Drop
The pressure drop across the 105 Building Filter House has
increased .35" w.g, within the past two weeks. This can be compared to an
increase of 75" w.ga for the previous two-week period. The following
table gives detailed information on the pressure drop data:
F,.Gs #50 1=13~49 1=27-49 Change
. #1 cell 3,94, g, . Avg, of 4 eells 0,51
#3 Coll 4e36%w. g, S 4.72" w.g, .
‘ CallaSa #6 |
#1 Cell 1.26"w,g. Avg. of 4 cells "
#3 Cell 1,22".g, £ 1,22 w,g,  ~0.04
Houee - . é.65%.g, 7.00" w.g.  #£0,35",
Starting with the week of January R4y 1949, the pressure drop data across
the individual cells has becn recorded as 2n average of the four cells ine
vplved,
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There have been no ruptured nor swollen slugs sinee Septem-
ber 25, 1948, Last week forty thorium carbonatc cans were discharged
from the pilc because onc of the cans seemed to have a suspicious bulge
on it when inspected from the front face, Deteiled examination of these
cans in the canal, however, failed to reveal any damage,

c. Slug Rupture Experiment

On Tuesday, January 18, 1949, a slug having a small hole in
the jacket was loaded into the pile in an attempt to evaluate the two new
detection instruments located in the exhaust air stream. To date neither
of these instruments have detected the presence of this slug with a hole in
the jacket, nor has visual observation detected any swelling. So far, the
experiment qualitatively confirms the laboratory experiments reported in
earlier reports,

2, Rala Operations
2+ General

RalLa Run # 29 wes completed on January 16, 1949, cnd approxi-
mately 1,550 curies shippeds The next Rala run is scheduled to start on
. February 14, 1949,

b, Activity Tischarge From Run # 29

Greophs illustrating the rate of discharge vorsus time are
attacheds For the next report, deta will be available on the half-lives
of the material collected,

(1) Cell Ventilating Air

dbout 2.5 curies of gamma activity werc discharged to
the newly installed cell ventilating air filter, and approximatcly 0.125
curies were found on the downstream side of the filter. This indicates
an apparent efficiency of about 95% removal., About 75% of the activity
going to the filter occurred during the period when the operations trans-
ferred from metal vessels to glassware cpd during the early glassware
operations,
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(2) Dissolver-Off Gas Line

tbout 0.4 curies were found in the line after the glass
wool filters, &4s one might expect, one-half of this total was passed
during the initial dissolving operation. )

(3) Vessel Vent Line

About 2.5 curies of activity passed the glass wool
filters installed in this line. A4bout 65% of this total was during en

evaporation step,
¢, Plans

v is planned to assign personel to the preparation of
recommondations for the revision of the Rala facilities to increase the
output per batch, This study will also include recommendations for such
revisions as may.be economically feasible to eliminate the generation of
particulates during these operations,

. 3« General Situation on firborne jctivity

It is understood from the Health Fhysicists that the general area
air contamination has been reduced by at least a factor of 10 over that
. experienced during the latter months of 1948, Now that this initial re-
’ duction has been accomplished, it is felt that more detailed studies of
the residual contributers may be made, and that means for removing these
' - remaining sources may be installed without resort to emergency mcthods,
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1] Tos C. N. Rucker
. From: G. E. Winters

Subject:s Sixteenth Progress Report on Qak Ricge National Laboratory
Waste Disposal

Note: Rffective with this issue, this memorandum will be issued
monthly, with a nominal issue date of the 15th of the month.

This memorandum summarizes the work accomplished during the past two weeks on
the waste disposal work of the Laboratory. The Fifteenth report was dated February

1, 1949, Central Files No. 49-2-76.

1. Pile Cooling Air

a. Pressure Dro

The pressure drop across the 105 Building Filter House has increased
0.35" W.g. within the past two weeks. This can be compared to an increase of
, 0e35" Woge for the previous two-week period. The following table gives detailed
information on the pressure drop data: :

P Locatiorji 1-27=490 2=10-49 Change -
F.G. #50. 472" Wege 5.00% w.g. £0.28n w;g,
CQWQS. #6 1022“ cho 1.31“ W.g. %0.09" W.s.

TOTAL FILTER HOUSE 7.00" w.g. 7.35" Woge  f0.35" Weg.

In view of the nominal pressure increases recently experienced, to=
gether with the fact that it has not been necessary to reduce the pile power,
filter changes have begn-deferred until such time as a significant reduction in

power is necessary.
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b. Slug Rupture

There has been no ruptured nor swollen slugs since September _5,
1948,

c. Slug Rupture Experiment

. The slug having a small hole in its jacket that was inserted into the
pile on January 18, 1949, has ruptured sufficiently so that its presence is shown
on the gummed tape and the oil-soaked cotton pad. The detection instrument based
on monitoring gaseous fission product decay into radiocactive solid particles has
not indicated the rupture. The presence of the ruptured slug is detectable by
visual inspection and by the scanner. ‘ _

d., Filter House Activity

No apprecisble increase in the activity accumulation on either the
F.G. #50 or C.W.S, #6 filters has occurred during the past two-week period.

2. Rala Operations

a. For the last two reports, the activity throughput of each 706=-D off-
gas line was reported on a preliminary basis; first, by the electroscope readings
taken on the sampling filter papers, and secondly, by the gamma counts taken on
aliquot portions of the sampling filter papers. The deta were further reduced to
each individual operation contributing to each line.

b, New Information

Decay curves on all samples have been completed to the limit of accuracy
of the gamma counting instrument. The attached Table I carries three columns of

resulting figures.

The first column carries the summed gamma activities for each line for
both the run proper and for the noted period after the run. These individual values
were obtained for each operation sample within 1 to 4 hours after the operation and

represent both short-life and long-life activitiese
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CAUTIOR

This document contains information affecting the National Defense of the
United States. Its transmission or the disclosure of its contents in any
manner to an unauthorized person is prohibited and may result in severe
criminal penalties under applicable Federal laws.




i e

The second column carries the summed longer-life gamma activities ob-
tained by extrapolating the individual decay-curves back to time zero after straight

line decays were obtained.

: The third column carried the approximate mean half-lives for each group
of summed activities. Time has not permitted an accurate development of this data.

1t is well to note at this point the operations for each line exhibi=
ting peak long-life activity and the half-lives resulting for that particular gamma
discharge. (Table II). :

Table 1
Short # Long Life *  Long Life¥* Half Lifex#x
Gamma Gamma at t = o Gamma
Millicuries Millicuries
Disgolver-Gas lLine
Run Proper 420 370 144 D
Line Sweep out — Not Obtained ——
Vessel Off-Gas Iine
Run Proper 2400 2300 , & D
Line Sweep out for 15 days 280 95 9 D
Cell Vent Line-Before Filter
Run Proper 2400 ‘ 1100 154 D
Line Sweep out for 14 days 340 380%*¥* 20 D -
Cell Vent Line-After Filter
Run Proper 120 200 55 D
Line Sweep out for 14 days 45 35 12 D

* Counts made within 4 hours after completion of sampling.

#% Extrapolation back to time o after each decay curve exhibited straight line
tendencies.

#%% Weighted mean of the individual half-lives using the long-life, time o, values,

#%%x 225 millicuries of this was during first 3 days after shutdown,




Dissolver 0ff=Gas Line

Vegsel Off-Gas Iline

Cell Vent - Before Filter

Cell Vent - After Filter

5

Table II

Slug Dissolving 140 millicuries
Transfer to B=6

Sampling

Vol. Reduction 1400 millicuries

Transfer to Glassware ,
Glassware Operations 290 millicuries

Transfer to B=6

Vol. Reduction 60 millicuries
Tab;e III
Cyclone Paper
Dissolver Line - Run Proper 3,63 96,.4%
Vessel Line - Run Proper 1.8% 98.2%
Shut-Down 13 .9%:* 86,1%
Cell Vent Line-Before Filter Run Proper 5425 %% 9% 7%
| Shut~Down 89.5% ** 10.5%
Cell Vent Line-After Filter Run Proper 3.56 96.5%
Shut-Down 5.7% * 94e3%
* These values cover but 3 days of shut-down.

174 D

*% The ratio of jar contributions to paper contributions was rising in each
of these cases when the taking of jar samples was stopped.

#¥% The bulk of the jar activity represented here was picked up during clean-

out operations,




c. Comments and Discussion

Several facts of interest should be noted, First, many of the decay
curves exhibited growth in gamma emissions, at time to considerable proportions.
For the Dissolver and Vessel Off-Gas Lines, these growths were fairly well bal-
anced by more or less normal decays in other specimens so that the long-life
activities compare to the total activities on an approximate 1 to 1 ratio.

The Cell Vent samples taken before the filter in general exhibited
growth except for the peak sample and a few others. The peak sample showed a
rapid decay before a single component type decay curve was obtained. The initial
count for this peak period gave a discharge value of 1900 millicuries of VY
activity; compare this value with the time zero, long~life value of 290 millicuries

listed in Table 1I.

The Cell Vent samples taken after the filter exhibited a consistent
growth in ¥ activities before decay started, indicating that parents of, rather
than ¥ emitters, were themselves being removed by the sampling apparatus.

Tt is interesting to note the proportion of activity picked up by
. the cyclones and the filter papers.

As a matter of interest, it can be shown from the data herein pre-
sented and for this particular run, that if the Cell Ventilation Filter were not
installed, the Cell Ventilation line would represent a greater hazard during shut-
down than during Rala operations from the viewpoint of possible area contamination
by particulate matter.

As a first approximation, it could be considered that non-Brownian
particles are collected largely in the cyclone receiver, The non-Brownian parti-
culate matter removed during actucal operations by the cyclone was sbout 10
millicuries per day of longer-lived material¥®. During the three-day period imme-
diately following the run, the non-Brownian particulate matter removed was aboub
110 millicuries per day of longer-lived material**,

Note too, that while the particulate concentration, relative and
absolute, of the Cell Vent stream ahead of the filter increased after the run
proper, the relative concentration after the filter remained about the same
(3.5% to 5.7% - the spread is beyond the accuracy of measurement at the low abso-
lute activity levels)while the absolute concentration decreased***.




—— -

L\

These data fully support the conclusion that the installed filter house
on the Cell Vent line is significantly reducing the area contamination.

* - From Table I, total long-lived material through-put was 1100 millicuries
during run. From Teble III, fraction removed by cyclone is .052. Approximate run

time is 6 days. .
7100 x +052 = 10 millicuries per day

[
%% - From Table I and Table III, total long-lived material through=-put was 380

millicuries during the 3 days follotring the run.
380 x .895 = 110 millicuries per day

kKo 200 x 1 x .035 2= 1 millicuries per day versus about

35 x 1 x .05740.7 millicuries per daye.
3

< 1
® A
C, E. Winters
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C. N. Rucker

- From: C. B, Winters

Subject: Seventeenth Progress Report on Oak Ridge National Laboratory
Waste Disposal

This memorandum summarizes the work accomplished during the past month
on the waste disposal work of the Laboratory. The Sixteenth Progress Report
was dated February 15, 1949, Central Files No. 49-2-182.

1, Eile Cooling Air

8e egsure Dr

The pressure drop across the 105 Building Filter House has ine
creased 0.45" w.g. within the past month., This figure can be compared to an
increase of 7" Ww.g. for the previous month. The following table gives de=-
tailed information on this datas '

. Location 2-15=40 3=14=-49 M
F.G. #50 Filters 5,27 Wege 504" Wege # 43
C.W.S, #6 Filters  1.3" w.g. 14" wege ¢ &t
ACROSS FILTER | |
. HOUSE VAR NN 7.85"% W.ge F 6%

A graph illustrating the £ilter pressure drop experience since
their installation is attached as Figure I.

If the rate of pressure rise continues to be as favorable as at
present, it may not be necessary to change the filter media before the warmer
weather causes the pile power to be reduced to avoid exceeding the maximum
slug temperature. At the present time, the observed air flow through the pile
is about 6% less than it was last November before the installation of the

Filter House,

RESTRICTED DATA
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b. Slug Rupture

Visual scanning of the pile located a ruptured slug in Channel
1360 on February 16, 1949. This was the first rupture since September 25,
1948, It had been exposed for 1,622 days at an approximate temperature of
175°C. The aluminum jacket of the slug was split at the point of the weld
due to the formation of uranium oxide. No difficulty was encountered during

the discharge operation.

¢. Slug Rupture Experiment

The slug with a known hole in the jacket loaded into the pile
on January 18, 1949, finally ruptured and was discharged on February 11, 1949.
This slug had a hole in the aluminum jacket approximately 0,03" in diameter.
It was loaded into the pile in an attempt to evaluate the activity detection
instruments. The results of this experiment indicate that the most positive
method of detection is still the routine visusl inspection. More details of
the action of the various instruments are contained in the Operations Division
Monthly Report for February, 1949, Report ORNL-320. :

d. Filter House Activity

The ionization chambers located directly above the filters in
the exhsust air system show no appreciable increase in the activity of the
material deposited in the Filter House.

e. Pocket Removal - Pile Filter House

On February 16, 1949, an FG-50 filter pocket was removed from
the Pile Filter House after 90 days of effective operation. To date, some
33 grams of dust have been shaken from the filter material (3.3 grams per
square foot) indicating our previous estimates of 1 gram per square foob
are low, This dust will be analyzed.

2. PRala Operations

The next run is scheduled for March 20, 1949. No sampling activities
are planned for this run.

RESTRICTED DATA

This document contains restricted data as defined
in the Atomic Energy Act of 1946.

CAUTIOKN

This document contains information affecting the National Defense of
the United States. Its transmission or the disclosure of lts con-
tents in any manner to an unauthorized person is prohibited and may
result in severe criminal penalties under applicable Federal laws.




—

3. 7T706=C rations
a. Ilodine - Xenon 135 Runsg

Run #11 dissolving X~-10 slugs was sampled completely using either
CKS paper filters alone or such filters in combination with cyclones. The
results are reported in Table I and are based on counts made within 20 minutes
after the completion of sampling. The values represent the "short-term plus
long-term" contamination potentials. The overall time of the run, less clean=
up, was about eight hours.

Table I

Sample Period Line Discharges™

. Vessel Off-Gas Line(A-16)**  Cell Ventilation**

Total Per Hour Total Per ﬂqur

Slug Dissolving 110 67 0,03 0.02
Transfer, Oxidation
and Distillation 2900 1200 34 14
Precipitation 290 230 - 10.5 9.2
Centrifuging 340 350 115 118
Waste Dumping,
Dismantling and '
Clean-up 160 55 11 3.7

Total 3800 _ 410 170 18

# = All values are reported as millicuries of 2= emitters of 1 MEV eherg, _
one gamma per disintegration.

¥* . Uncertainties are probably about % 20%.
The A-16 line discharge is all contained and is finally discharged

through the 205 stack without filtering., It is difficult to ascribe any local
air contamination (Buildings 706-D and 706-C) to the A-16 output. ,

The Cell Vent discharges, which lead directly to the air through
12 ft., stacks on the roof, were quite high, equalling in magnitude during Periods
2 and 3 the maximum hqgurly rates ever obtained from D Building Cell Vent Line,
In Period 4, the hourly rate was greater than D Buildings Cell Vent maximum by
an order of magnitude/,




T . =5=

Whether or not this level of Cell Vent discharge would have
caused a repetition of previous air contamination troubles had climatic con-
ditions been different is a moot question. The day was bright and cool which,
with the black roof, probably resulted in thermal air currents tending to
carry the vent discharges up high enough for dispersion by the moderate breezes,
Certainly the rain-caps over the cell vents are a very poor design for dispersal
of fumes since the fumes are directed downward on the roof thereby. A4n order
has been issued for the removal of these rain-caps.

The total amount of activity discharged from this particular
Xenon 135 run is nearly the same as has been obtained on previous Rala runs
after the Rala filters were installed. One significant difference, however,
is that the activity in the Xenon runs was discharged over an eight-hour period
rather than over five days as is the case for Rala. Under these circumstances,
it is questionsble whether this operation should continue operations with X-10
slugs without the benefits of decontamination of the waste gases, and certainly
no repetition of the Hanford Slug runs should be planned at this time.

be Iodine 131 Run

Todine 135 is prepared for the radioisotope trade through the
dissolving of X-10 slugs in acid in a manner quite similar to that of the Rala
and Xenon 135 runs.

Run #38 was sampled completely using either CWS paper filters
alone or such filters in combination with cyclones. The results are reported
in Table II and are based on counts made within 20 minutes after the completion
of sampling., The values represent the ™short-term plus long-term® contamination
potentials. The overall time of the run, less clean-up, Was about 3-1/2 days.




Table II
B Sample Period - Line Discharges”
Vessel Off-Gas Line(4-16 Cell Ventilation™*
Total . Per Hour . Total Per Hour
Dissolving , 0.36 0.02 1.7 0.09
Steam Sparge 0.23 0.06 0.52 0.1
Distillations | |
Initial Evapo"Rm 10 0.16 0001 1.8 0009
Room 10 Oper,;Glassware; -
Final Evap. 5094*** 005 804 0054
Room 10 Oper., - - 0.647%%0.03
Rom 10 Oper. - - 0.65 0.06
Total 6.7 - 13.7 -
‘ * -A11 Values are reported as millicuries of gl emitters of 1 MEV
.. energy, on gamma per disintegration.
X ** ~Uncertainties are probably about & 20%.
X% =Includes both Cell and Room 10 vessel off-gases.

W ~Values are for the separate Room 10 ventilation system.

These low values indicate that 131 Icdine runs contribute little
+0 ares contamination.

c. Comparison of Iodine and Xenon Rung

It is interesting to compare the Iodine and Xenon runs. This
is done in Tgble III.




Tgble 111

Activity Activity Trap on
Uranium Slug Irrad. Cooling Dissolv, of Vessel of Cell Vent
Dissolved Time Time Acid Vent LinesVent Lines Lines
S e T T e e : - g SR

Iodine 131 3 slugs 30-60 days 10-12 hrs HNO3 7 mc, 1 me, Yes
Xenon 135 6 slugs 1 day 2 hours HCl 3800 mec, 170 me. No

4o Plans for 706-C, 706-D and the New Isotope Ares Wagte Gas Decontamination

The present thoughts on decontamination and disposal of these various
waste gas streams is as follows:

a. Hot Vacuum Systenm

It is proposed to combine all dissolver and vessel vent lines for
706D, '706~-C, the Isotope area and possibly 205 into one common decontamination
system, The gas would then flow through two Cottrell-type precipitators in a
series or parallel arrangement, then through two cells of FG-50 and possibly
CWS #6 paper in parallel. Duplicate blowers rated at 2000 CFM and 50 inches
of water vacuum, one electric and one steam driven would be provided to compress
the gases to atmospheric pressure and discharge to the new 250 ft. Isotope area
stack. .

b. Decontaminated Air System

It is proposed to collect in a common duct the cell ventilating
air from 706-C and 706-D. This would be decontaminated by Trion-type electro-
static precipitators followed by FG-50 and CWS #6 paper. This would then be
discharged into the new Isoctope area stack.

c. Hood Air System

Hood air from 706-C and 706-D, and the Isotope area will be dis-
charged to the new stack until such time as measurements indicate there is
sufficient activity in this air to warrant decontamination.

The status of the above plans are that engineering drawings are being
prepared in accordance with the plan; however, actual procurement of sufficient
quantities of both type of precipitators await the completion of further
feasibility studies in cooperation with the manufacturers.

W

C. E. Winters

CEW:1wb
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To: C. N. Rucker

From: C. E. Winters A

Subject:  Eighteenth Progress Report on Oak Ridge National Laboratory Waste
Disposal

This memorandum summsrizes the work accomplished during the past month on
the waste disposal work of the Laboratory. The Seventeenth Progress Report was
dated March 15, 1949, Central Files No. 49=3-195.

1. Pile Cooling Air

a. Presgsure Dro

On April 2nd, the canal developed a lesk of about 70 gallons of
water per hour into No. 3 American Filter Cell, and on April 4th, the 15 pockets
were removed to repair the leak. These pockets were replaced with 15 new
pockets loaded with a layer of FG=25, backed with a layer of FG=50. As a result
of this change the pressure drop across the Filter House decreased 0.95" Ww.ge

. The following table gives detailed information on this datas

. ' Location 3=14=49 b=14=49 Change
FG #50 Filters 504" Wege LeT" Wogs -13%
C.W.S. #6 Filters 14" Woge 1.5" wogs £ 7%
ACROSS FILTER HOUSE 7.85%.¢g., 6080"MW.go ~13%

b. Slug Rupture

A ruptured slug was located by visual scanning in Channel 2276
on April 5, 1949. It was discharged without any difficulty. It had been in the
pile for 1,637 days at an approximate temperature of 190° C,

Act of 1946,

. ederal laws,




c. Filter House Activity

The ionization chambers located directly above the filters in
the exhaust air system did not show any apprecisble increase in the activity
of the material deposited in the Filter House during the month.

d. Pocket Removal - Pile Filter Housge

The FG-50 filter pocket referred to in paragraph l. ¢ in the last
report, yielded further information. By chemical analyses and gamma radiation
analyses, it was determined that some 18 grams of dust remained in the glass

wool, making the total dust per pocket about 50 grams or 30 kg for the whole
ingtallation.

Random information from analyses includes (for the entire installation):
1) Approximately 900 grams of U in the FG=50 dust.

2) Plutonium activity was reported as 6 x 10’ @disintegrations
per minute,

3) [ counts indicated the FG-50 filters carry 150 millicuries
ofﬁ emitters as measured some 24 hours after exposure.

4) & counts, converted top~ photons of 1 MEV indicated some 44

millicuries of M emitters as measured some 24 hours after
exposure, . .

5) Spectrographic analysis duplicated a similar analysis for dust
from a pocket removed earlier, Pertinent concentrations were
Al - very weak, Ca - very strong, Mg - strong, Na - moderate,
Si = very weak plus.

6) Effective pocket exposure time was 90 days.

appllcable Federal 1aws.
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- e, Life Test - Filter House Duplicate
Test equipment contairing filter media on a pattern duplicating
- the filters in the 105 Building Air Filter House has operated since October 22,

1948, Initial A P across the first FG=50 layer was O.4® w.g., and is now 4.7
Wogo.3 the current rate of increase is 0.025" w.g. per day. Fressure drop across
the second .FG=50 layer and across the CWS paper has not increased significantly.

The attached graph illustrates the pressure drop experience since
the test equipment start-up. When comparing this experience with the Filter
House experience, consider: .

1) Specific flows in the test equipment are about twice the
Filter House flows,

2) The sample point is shead of the cooling water sprays.

f. Filter Medias Efficiency Test

Three filters sampling pile discharge air ahead of the cooling
water sprays were mounted in series. The materials were K-25 barrier, K=25
basesheet and K~25 barrier in that order. The filters are preceded by an
aerotec cyclone., Gemma and Beta burdens, reported as millicuries per total

. stream are listed for each filter and the cyclone in Table I. The equipment
was in the stream for 60 calendar days.

. TABLE I
21 MEV/photon) B
Cyclone 224 | : No Value
First Barrier 252 221
Base Sheet 51 47
Second Barfier 91 66

Half-lives after about 3 days were in general sbout 17 days except
for the cyclone material which indicates about 30 days.

Incidental information includess
1) Dust burden on the first barrier was 0,39 mg. per square inch

B or 180 mg, for the total barrier, For comparison,the values
of 900 mg. for the filter versus about 750 mg. for the cyclone.




- . 2) Specific activities of the two dusts reported in (1) are
0.055 and 0,06 microcuries per mg. for barrier and cyclone
dust respectively.

3) No material was present on the second and -third filters that
could be removed by any one of several techniques tried.

The apparent anomaly of the second and third filters carrying such
relatively high activity levels despite seeing only the gas already filtered
by the very excellent barrier filter first in the series may result from ad=-
sorption of decaying gases by the activated structures of the filter materials.

2. BRals Operations

During the Rala run started on March 19, 1949, it was found that the
bulk of the high air contamination encountered in recent runs was due to vessel
vent fan housing drains and vessel vent fan housing leaks, Installation of
valves on drains and operation of a standby fan instead of the vessel vent fan
eliminated these sources, It is suspected that the sampling equipment perhaps
may be a small contributor. It will be investigated during the next Rala run.

3. Tume Line Sampling - 706-C ‘Ogrations

. as JIodine 131 Operations
. Run #39 was sampled completely., Results checked those obtained
.’ from Run #38 and reported in the last report (March 15, 1949). No further

- work is presently planned.
b, Iodine QOperations

Run #11 was sampled from the cell ventilation line only. This run
was a "double-header®, with twice the usual number of slugs being dissolved in
two batches. As was anticipated, activity discharge levels were about twice
the previous run except for the centrifuging operation. This operation, which
had been the major contributor on Run #10, decreased its activity level by a
factor of 6. Inquiry revealed that pipette decantation alcohol washes of the
centrifuge cake, used with Run #10, were omitted with Run #1l. No further work

is presently planned.

4.. Fume Line Sampling - Hot Pilot Plant Operstions

8. Dissolver Off-Gas Line

. For the finsl 30% Hanford level dissolving, the total out-put over
1-2/3 days was 210 millicuries of ¥ active material (1 MEV per photon). 4 totel




of 17 liters of solution contalnlng 190 millicuries ofel~ active material was
collected,

be Vegsel Off-Gas Line

For the first six days of the run, about 780 millicuries of J—
active material (1 MEV per photon) was discharged, The run is still in progress.
No condensate was collected, _ _

cs Cell Ventilation Line

: Activity levels here are so low as to be considered of no con=
sequence, :

& W) o

C. E. Winters
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Sraving # Ti.i0

™,
s

MH sKp |

J Q &v:mw_.o_

00?2 oS! ool oS o

0597 puZ — °

W rw’
ow\
SMD
-1 | SARD

. -

h

0O
-

®

(7,

0
"
2
mf

%

QQ\

14N JgseL 494
404
Q| A 105“1322&
S




o ! ,
o ﬁkt&c

»
‘*! ; 'l f\J&.

. ‘ X \
f—-'-—- 49*5«-&&&

5 P This document consists of
8 _ pages. Noe

‘ Weoews cun.
__ Date m of __3L copies. Series A.

Subject:__Nineteenth Progress _ File C 3.

Report on Oak Ridge National ) Copy # 74
Laboratory Waste Disposal ISSUED; 2 . é @

Ce N. Rucker ,
To: This document has been approved for relesse
‘ 10 the public by:
From: C. E, Winters .
il fowe )il
A In lormation Officer

Before reading this document, please sign and date below:

N
\
\S N DISTRIBUT TON:
| = :
; .‘\’ s .. B. (. Bardwell - 18, ° R. . McCulloh, AEC
S ¥ 2, K& C. Brooks 19;, McCulloh, AEC
>3] =% 3 J, ‘Se, Cheka 20¢* ‘c. "Hi Marsh
RN S5 4 J. H. Gillette : 21, . George Miller, Austin Co
5% M~ 5 5 L.B‘Emlet zzi,eéorgqmuer,mstinco-
S o =28 6. J. . ' Felton 23+ ¥i 2. Morgan
AN RS E- Ao H\Erye, e’ Ee' Jo Murphy
EANVE 8 Geahan . 25, M g Peterson
) 9 A. E.Garman, AEC, Wash. 26, W *Rn,y
[ — 10, A. Hollaender . 27 K. ‘Rucker
u 11. A. Ho Hbm-and, JI'. [ AEC 28. R& Sap]l‘ie, AEG
S— 12. A. H. Hollkand, Jr., AEC 29. A. Wemberg
— 13. A H Holland, Jr., AEC | 2. \ X ;ers
D lie T. W, Hungptford -
% 15 W De I-aveﬂs v 320 Jo MOII‘B
<r 16, Se Lawroski, Argomne 33e Ce - Rides
b 17 C. N. Ledgerwood ‘ 34e Cen ‘l-Files
e N e
T ”"""Tﬁ o d GBS 20 o Peer-Ias =N on a TS \E fenM
* of" thNQRiEET SRS ST e AP Lo L0 dbg e,
confen‘bs g u_;"_n_._u eV =y ¢ 'nc o3 ~Tors | S TN meg a!ﬁ"‘ tee
‘ "m'ajr‘fe ke - lﬁaﬂ.%penalm&r appl e @ara SR

"vu‘.
e Pi g SO Y o
L S

lawse = B
7 N o e— - .
Mﬂw WD ~.'.; ; AP myraas ‘-'"‘""1\' "”w~."w‘
¥ e 1

ﬁ"' ;‘fﬁ - el S Wl CF Y } 44
e .
_ e —; S Lag A7
’ T N S— i\ eI

®

e




N T gy e

=2
To: Ce N. Rucker
From: C. E. Winters
Subject: Nineteenth Progress Report on Oak Ridge National Iaboratory
Waste Disposal B

This memorandum summarizes the work accomplished Quring the past month
on the waste disposal work of the Laboratory. The Eighteenth Progress Report
was dated April 15, 1949, Central Files Noe 49-5=22,

l. Pile Cooling Aipr

ae FPregsure Drop ~

The pressure drop across the 105 Building Filter House has de-
creased 0.6" Wwe ge within the past month compared to a decrease of 0,95 we ge
for the previous month. The decrease during the current month was due to
the removal of the two layers of partially plugged F. Ge. #50 from the filter
pockets of cell No. 4 on April 25, 1949, and replacing two layers of F. G. #50

. with a layer of F. Ge. #25 backed up with one layer of F. G. #50. The following
, table shows current pressure losses:

Location FAXVAIA ] 5=14=49 Change
Fo Go #50 Filters Le'T" We o 303" We g 2%
C. W. S. #6 Filters 15" We o L.7" We go +13%
ACROSS FILTER HOUSE _ 608" We Lo 602" We Eeo «10%

It is the current plan of the Operations Division to change
F. G. filters as necessary, one cell at a time, to hold the overall filter
pressure drop to 6 to 8" of water. Their estimate is thd four cell changes
per year will be requirede Since there are four cells in the filler house,
an average filter life of one year would result. No realistic estimate of
Ce We S, filter life is availablee.
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be Slug Rupture

A ruptured slug was located in Metal Channel 1869 during
routine visual scanning on May 2, 1949, and discharged without difficulty.
The rupture was a Class II slug which hgd been in the pile seventy days in
a temperature zone of approximately 200~ C.

ce Filter House Activity

The ionization chambers located directly above the filters in
the exhaust air system did not show any appreciable increase in the activity
of the material deposited in the Filter House during the month.

de Pocket Removal - Pile Filter House

An additional FG-50 pocket was removed at the time of {the re-
placement of one-fourth of the filter house FG mounts as referred %o in
paragraph 1. a. The effective exposure time was approximately 145 days.

To date, approximately 40 grams of dust have been physically removed.
Analyses are not yet available for estimating the remaining dust burden but
will be available for the next report.

In paragraph l. d of the Eighteenth Progress Report, it was
,‘ reported that there was aprroximately 900 grams of wranium dust in the FG-50
filters. A second sample indicates 18 grams for the whole installatiom,
which to our way of thinking is a more reasonable quantity to expects &
third sample is in the laboratory for amalysis.

e« Co W, S, Pocket Removal - Pile Filter House

Three CWS filter paper pockets have been removed from the filter
house. The total house activity from Beta measurements (on CWS paper) are
listed. The first pocket carried a.definite dust burden but to date attempts
to determine its weight per unit area have not yielded satisfactory resulis.
The other two vpg_g_lgets showed only a faint gray discoloration.
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Total CWS Activity (8 )=-Millicurieg
After After After After Apparent

Removal Date  Time Exposed 24 hrs* 7 davys 14 days 2ldays half-life

4=R5=49 15 days 250 195 165 145 40 days
5=2=49 7 days 50 18 11 *%
5=9=49 7 days 48 16

* Decay was rapid, activity decreasing by about half
in the first 24 hours.

%% Not yet determined.

f. Life Test = Filter House Type Experiment

The pressure drop across the apparatus referred to in paragraph
l. ¢ in the Eighteenth Progress Report is now 5.2 inches of water. The
attached graph summarizes the experience to datee.

-4

ge Filter Media Efficiency Tegt

Further information is available relative to this same test
. referred to in the last report. The Aerotec Cyclone removed about 38% of the
. total dust burden but this 38% contained 95% of the total uranium that was
removed. The first barrier filter accounted for the remainder.

he Miscellaneous

The gummed-tape instrument was placed between the F. G. #50
filters and the C. W. S. #6 filters. It was operated for several days and
it indicated that some radicactive particulate matter was passing through
the F. G. #50 filters.

2, Fume Line Sampling - 706-C Operations

as Jodine 131 Operations

An air filter vent,sampling air within the 706~C Building, was
set up and operated during an Iodine 131 rumn. The air count peaks were
found to correspond to the peaks in the cell vent output.

3, Fume Line Sampling - Hot Pilot Plant Operations

Sampling of a Hot Pilot Plant run at 30% Hanford level (data
partially reported previously) is summarized in Table I, Total time of the
rum was 11 days, and it included a double dissolving, r[he fume line activity
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collected consisted mainly of eight-day iodine.

Table I
Total Cutput Hourly Output
Millicurieg¥* Millicuries¥
Dissolver Line 212 5e34
Cell Vent Line 7 0,10
Vessel Off-Gas Line 841 3.16
Total 1080 4e 06

* expressed as 1 MEV y, 1 photon per disentegration.

A 100% Hanford dissolving was sampled by Bartholemew, et al
(M, I, T. Practice School)s The results, which are not yst completely avail-
able, showed that the activity output was at a much lower level than for
30% Hanford runse This is.attributed to the 120 - day aging of the slugs as
opposed to the 40-day Hanford slugs used during the 30% run.

. All three of the Hot Pilot Plant discharges are completely contained
. in the 205 stack systems

4e Hood Ventilation Air - 706-C Building

Sampling of hot hoods in 706=-C has shown these to be a relatively
minor contributor to area contamination. Three hood stacks have been

sampled:
1) The stack of Hoods Number 1, 2 and 3---Room I
2) The stack of Hoods Number 4 and 5----- -Rooms I and II
3) The stack of Hood Number 8--e=ee-e-mmem- Room V.

The hood nomenclature is that of drawing number TD-782, Samples
wore taken over periods of three to seven days, starting April 14th, and
are still being obltained.
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Table II is a summary of pertinent data obtained to date:

Table IT
Hood Stack Maximum Activity level 4 Activity level
Mc./hr. Mc.}hr.
Hoods #1, 2 and 3 0. 0041 0, 0017
Hoods #4 and 5 0.0035 0,0010
Hood #8 0.00087 0. 0004

The sum of the three represent about 0.074 me. per day of activity.

5 General Plans for Additional Reduction of ORNL Area Air Contamination

as Hot Suction System

It is planned at the present time to combine into a common
header the following lines:

706=D Dissolver Line

706-D Vessel Vent Line

706=~C Dissolver and Vessel Vent Lines

New isotope manufacturing area hot suction line
(a combined dissolver and vessel vent line)

From this header the flow would be through a wet Cottrell precipitator
followed by a filter, probably of the FG #50 type. Blowers on the exit of
the filters would discharge into the base of the new 250 ft. stack. The
design capacity of this system will be 2000 cfm at 50" of water vacuume

A decision has not been reached as to the proper means for handling the
205 Building dissolver and vessel vent lines.

be Cell Ventilation System

' The present plans are to combine the ventilating air from the
706-D and 706~C cells and pass through a bank of Trion electrostatic pre-
cipitator cellse The air from the precipitator will then flow through a
small filter house containing FG #50 and C. W. S. #6 paper into the larger
ventilation systems, discharging to the new 250 ft. stackes The design
capacity of this system will be about 6000 cfms
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‘ ce General Ventilation System

The hood and cell air from the new radioisotope mamufacturing
area and the air from the high level hoods in the 706-C Building will be
discharged directly into the new 250 f£t. stack without treatment until such
time as actual measurements on the activity level should disclose a need
for air cleaning. The capacity of this system is about 100,000 cfm.

de Plans and Schedules

It is our belief that the precipitators as proposed sbove will,
after some additional experimental and developmental work, prove that filters
are not necessary for this type of service. Until such experimental proof
is obtained, the filters as proposed above, will be operateds It will
probably not be possible to have the above system operating in its entirety
until late 1949 or early 1950, The duct system for b and ¢ above will
probably be installed this summer.

6e General Recommendationg for Future Designs

It is our belief that the measurements as reported in this series
have indicated that it is possible to design hot chemical operations so that
all significant quantities of gaseous activity may be contained into a small
volume vent system (Dissolver vent lines and vessel vent lines) and that the
larger volume cell ventilation system is essentially deveoid of activity.

1. This is demonstrated by the 205 Pilot Plant in which all vessels are essentially
tight and are all vented to a tight piping system instead of directly to the
cell. Because of this type of design, it would appear that decontamination
of the 20,000 cfm of air from the 205 canyon will be unnecessarye The economic
advantages of a tight system should be obviouse In the case of Buildings
706~C and 706=D, whose cell equipment is not completely tight, it is desirable
to decontaminate the aire

The data to date indicate that jetting and particularly pipette~type
sampling operations are a major contributor to cell air contamination.
Accordingly, we would recommend avoiding these types of operations wherever
possible.

7+ Liguid Waste Evaporator

The large-scale liquid waste evaporator has been essentially completed
and will be ‘operated during the month of May on cold and tracer level solutions
to discover leaks and other operating difficultiess It is expected that by
early June, this evaporator will be concentrating, for storage, all of the
current liquid chemical waste productione.

28 Gl

Ce Ee Winters
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To: Ce N. Ruck
. From: C. E. Winters

Subject: Nineteenth Progress Report on Oak Ridge National Iaboratory
Waste Digposal b

This memorandum summarizes the work accomplished during the past month
on the waste disposal work of the Laboratory. The Eighteenth Progress Report
was dated April 15, 1949, Central Files Nos 49~5-22.

1., Pile Cooling Air

ae. [FPregsure Drop -

The pressure drop across the 105 Building Filter House has de-
creased 0,6" we ge Within the past month compared to a decrease of 0.95" We ge
for the previous month. The decrease during the current month was due to
the removal of the two layers of partially plugged F. Ge #50 from the filter
pockets of cell No. 4 on April 25, 1949, and replacing two layers of F. Ge #50
with a layer of F. G. #25 backed up with one layer of F. G. #50. The following

. table shows current pressure losses:

Location 4=14=b9 5=1tm49 Change
Fo G. #50 Filters LeT" We Ze 363" We Zo ~42%
C. W. S. #6 Filters 15" We g 17" We go +13%
ACROSS FILTER HOUSE 608" We go 602" We o ~10%

It is the current plan of the Operations Division to change
F. G. filters as necessary, one cell at a time, to hold the overall filter
pressure drop to 6 to 8" of water. Their estimate is the four cell changes
per year will be requirede Since there are four cells in the filter house,
an average filter life of one year would result. No realistic estimate of
Ce We Se filter life is available.
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* be Slug Rupture

A ruptured slug was located in Metal Channel 1869 during
routine visual scanning on May 2, 1949, and discharged without difficulty.
The rupture was a Class II slug which hgd been in the pile seventy days in
a temperature zone of approximately 200" C.

ce Filter House Activity

The ionization chambers located directly above the filters in
the exhaust air system did not show any appreciable increase in the activity
of the material deposited in the Filter House during the monbh.

de Pocket Removal - Pile Filter House

An additional FG-50 pocket was removed at the time of the re-
placement of one-fourth of the filter house FG mounts as referred to in
paragraph l. 3. The effective exposure time was approximately 145 days.

To date, approximately 40 grams of dust have been physically removed.
Analyses are not yet available for estimating the remaining dust burden but
will be available for the next report.

In paragraph l. 4 of the Eighteenth Progress Report, it was
. reported that there was approximately 900 grams of wranium dust in the FG=50
filters. A second sample indicates 18 grams for the whole installation,
which to our way of thinking is a more reasonable quantity to expect. 4
- _ third sample is in the-laboratory for analysis.

e Cs We S, Pocket Removal - Pile Filter House

Three CWS filter paper pockets have been removed from the filter
house. The total house activity from Beta measurements (on CWS paper) are
listede The first pocket carried a.definite dust burden but to date attempts
to determine its weight per unit area have not yielded satisfactory resultse
The other ty‘gwp‘ggkets showed only a faint gray discoloration,
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Total CWS Activity (8)-Millicuries
After After After After Apparent
Removal Date Time Exposed 24 hrs* 7 days 14 days 21 days half-life

4=25=49 145 days 250 195 165 15 40 days
5=2~49 7 days 50 18 11 **
5=9=49 7 days 48 16

* Decay was rapid, activity decreasing by about half
in the first 24 hours.

** Not yet determined.

fo Life Test = Filter House Type Experiment

The pressure drop across the apparatus referred to in paragraph
l. e in the Eighteenth Progress Report is now 5.2 inches of water. The
attached graph summarizes the experience to date.
-

g« Filter Media Efficiency Test

Fuarther information is available relative to this same test
referred to in the last report. The Aerotec Cyclone removed about 38% of the
total dust burden but this 38% contained 95% of the total uranium that was
removed.s The first barrier filter accounted for the remainder.

he Miscellaneous

The gummed-tape instrument was placed between the F. G. #50
filters and the C. W. S. #6 filters. It was operated for several days and

it indicated that some radicactive particulate matter was passing through
the F. G, #50 filters. '

2. Fume Line Sampling = 706-C Operations
as Jodine 131 Operations
An air filter vent,sampling air within the 706~C Building, was
set up and operated during an Iodine 131 rumn. The air cowunt peaks were
found to correspond to the peaks in the cell vent output,.

3. Fume lLine Sampling - Hot Pilot Plant Operationg

Sampling of a Hot Pilot Plant run at 30% Hanford level (data
partially reported mreviously) is summarized in Table I, Total time of the
run was 11 days, and it included a doubls dissolving, rhe fume line activity




collected consisted mainly of elght-day iodine.

Table I
Total Cutput Hourly Output
Millicuries* Millicurieg*
Dissolver Line 212 : 5e34
Coll Vent Line 27 0.10
Vessel Off-Gas Line 841 3.16
Total 1080 ' 4e 06

* expressed as 1 MEV y, 1 photon per disentegration.

A 100% Hanford dissclving was sampled by Bartholemew, et al
(M. I. T. Practice School)s The results, which are not yet completely avail-
able, showed that the activity output was at a nmgh lower level than for
30% Hanford runse. This is.attributed to the 120 ~ day aging of the slugs as
opposed to the 40-day Hanford slugs used during the 30% run.

All three of the Hot Pilot Plant discharges are completely contained
in the 205 stack system.

4e Hood Ventilation Air - 706-C Building

Sampling of hot hoods in 706=-C has shown these to be a relatively
minor contributor to area contamination. Three hood stacks have been
sampled:

1) The stack of Hoods Number 1, 2 and 3=-~-Room I
2) The stack of Hoods Number 4 and 5-----= Rooms I and II
3) The stack of Hood Number 8-----=-c----= Room Ve

The hood nomenclature is that of drawing number ID-782, Samples
were taken over periods of three to seven days, starting April 14th, and
are still being obbained.
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Table II is a summary of pertinent data obtained to date:

Teble II
Hood Stack Moximum Activity Ievel Average Activity Ievel
Yc./hr. Mc./hre
Hoods 1, 2 and 3 Oe 004.1 : 0. 0017
Hoods #4 and 5 0.0035 0.0010
Hood #8 0, 00087 0. 0004

The sum of the three represent aboubt 0.074 mce per day of activity.
5, General Plans for Additional Reduction of ORNL Area Air Contamination

as Hot Suction System

It is planned at the present time to combine into a common
header the following lines:

706-D Dissolver Line

706=D Vessel Vent Line

706~C Dissolver and Vessel Vent Lines

New isotope manufacturing area hot suction line
(2 combined dissolver and vessel vent line)

From this header the flow would be through a wet Cottrell precipitator
followed by a filter, probably of the FG #50 type. Blowers on the exit of
the filters would discharge into the base of the new 250 ft. stack. The
design capacity of this system will be 2000 cfm at 50" of water vacuume

A decision has not been reached as to the proper means for handling the
205 Building dissolver and vessel vent linese

be Cell Ventilation Systenm

The present plans are to combine the ventilating air from the
706-D and 706=C cells and pass through a bank of Trion electrostatic pre-
cipitator cellse The air from the precipitator will then flow through a
small filter house containing FG #50 and C. W. S. #6 paper into the larger
ventilation systems, discharging to the new 250 ft. stacke The design
capacity of this system will be about 6000 cfme
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. Ce General Ventll E%l' on System

a The hood and cell air from the new radioisotope manufacturing
area and the air from the high level hoods in the 706=C Building will be
discharged directly into the new 250 ft. stack without treatment until such
time as actual measurements on the activity level should disclose a need
for air cleaning, The capacity of this system is about 100,000 cfm.

-7—

de Plans and Schedule

It is our belief that the precipitators as proposed above will,
after some additional experimental and developmental work, prove that filters
are not necessary for this type of services Until such experimental proof
is obtained, the filters as proposed above, will be operated. It will
probably not be possible to have the above systenm operating in its entirety
until late 1949 or early 1950. The duct system for b and ¢ above will
prrobably be installed this summer.

6. General Recommendations for Future Designs

It is our belief that the measurements as reported in this series
have indicated that it is possible to design hot chemical operations so that
all significant quantities of gaseous activity may be contained into a small
volume vent system (Dissolver vent lines and vessel vent lines) and that the
larger volume cell ventilation system is essentially devoid of activity.

. This is demonstrated by the 205 Pilot Plant in which all vessels are essentlially
tight and are all vented to a tight piping system instead of directly to the
cell. Because of this type of design, it would appear that decontamination
of the 20,000 cfm of air from the 205 canyon will be unnecessarye Lhe economic
advantages of a tight system should be obviouse In the case of Buildings
706-C and 706-D, whose cell equipment is not completely tight, it is desirable
to decontaminate the air.

The data to date indicate that jetting and particularly pipette~type
~sampling operations are a major contributor to cell air contamination,
Accordingly, we would recommend avoiding these types of operations wherever
possible. '

7. Liguid Waste Evaporator

The large-scale liquid waste evaporator has been essentially completed
and will be operated during the month of May on cold and tracer level solutions
to discover leaks and other operating difficulties. It is expected that by
early June, this evaporator will be concentrating, for storage, all of the
current liquid chemical waste production.
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From: C. E. Winters .
Subject: TIwentieth Progress Report on Oak Ridge National Iaboratory
Waste Disposal

This report will conclude this series of special reports on the Oak Ridge
National Laboratory waste disposal probleme For those who are interested in
following the continued detailed progress of this work, the same type of infor-
mation that has been presented in this series of reports has been appearing,
and will continue to appear in the following regularly issued reports:

ORNL Operations Division Monthly Reports
ORNL Technical Division Quarterly Reports
ORNL Technical Division, Section II, Monthly Reports¥*

A summary report presenting all of the available information on the particle
problem, as gathered by the Technical Division, is in the process of preparation.
This report will be issued as an ORNL report with the standard dlstrlbu‘hlon for
waste disposal repor‘bs.

*NOTE: The ORNL Technical Division, Section II, Monthly Report is not an

. ~official laboratory report, has very limited distribution, and is designed
for ORNL inteérnal distribution, only. All of the information appearing in
this report appears later in an integrated form in the Technical Division

Quarterly Reports.
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This memorandum summarizes the work accomplished during the past month on
the waste disposal work of the Laboratory. The Nineteenth Progress Report
was dated May 15, 1949, Central Files No.. 49-5-222,

i,

1., Pile Cooling Air

a. Pregsure Drop
The pressure drop across the 105 Building Filter House has in-

creased 0.2" W.g. within the past month compared to a decrease of 0.6" w.g.
for the previous month. The following table shdws current pressure losses:

(New Filters)

F. Go #50 Filters 11" Wege 303" WeZe 305" Wege +6%

Ce We Se #6 Filters 1.0" Wege Lo7" Wege Lo7" Wege 0

ACROSS FILTER HOSE 303" Wege 602" Wage 6Gok" Wege +3%
be Slug Rupture

A ruptured slug was found in Metal Channel 1467 by use of the
scanner on May 31, 1949, and was discharged without difficulty., The thermo-
couple slug rugbured with the only indication of anything abnormal being an
approximate 20  Co crop in thermocouple reading about a week prior to detect-
ion of the rupture. Neither the probe nor the sticky tape gave any interpretable
indication of a ruptured slug. T}ée slug had been in the pile for 119 days at
an approximate temperature of 200~ C.

ce Filter House Activity

The ionization chambers located directly above the filters in the
exhaust air system did not show any appreciable increase in the activity of the
material deposited in the Filter House during the monthe

RESTRICTED DATA: CAUTION
This document contains restricted This document contains informatiom
data as defined in the Atomic Energy affecting the National Defense of
Act of 1946. the United Statese Its transmission

or the disclosure of its contents
in any manner to an unauthorized
person is prohibited and may result
in severe criminal penalties under
applicable Federal lawse
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de Pocket Removal - Pile Filter House

Uranium analyses reveal the total pile filter house uranium con-
tent to be about 25 grams. Daily wranium buildup is estimated to b&" 0,16 grams.

The pocket removed after 156 days total exposure (ca. 145 days
effective 100% flow exposure) is estimated to contain on the order of 65 grams
of total dust burden.

ee FG Pocket Test

In order to evaluate the relative efficiencies of FG=25 and FG-50
filter material, twenty-two test pockets of FG material were installed in the
filter house on /~26~/9e Nine of these have been removed and tested for pressure
drop increase and dust pick-up. '

Three combinations of FG material are being testeds They are:

1) Two layers of 1"2 inch FG-50
2) Two layers of 1"2 inch FG=-25
3) One layer of FG-25 backed by one layer of FG=50

The procedure being followed is to remove three pockets, one of
each combination, at two week intervals, measure the pressure drop across each,
remove and weigh the filter material.

A longer exposure period and additional samples will be required
before any quantitative results can be reported. However, qualitative observations
are that for the six-week period no dust has penetrated through to the second
layer of FG-50 material in the test pocket containing two layers of 1"2 inch
FG=50, There is penetration of dust through to the second layer of the test
pockets in which the first layer of filter material is FG-25.

At present there is nothing to indicate that a pocket made up of
one layer of FG-25 backed by a layer of FG-50 is not a satisfactory arrangement
both from the standpoint of pressure drop and filtering efficiency.

fo CWS Pocket Removal

Continuing decay readings on the pile CWS pockets mentiomed in
the May 15th Progress Report are included in Table L,

i —
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¢ TABIE I

Total CWS Activity (B)-Millicuries
After After After After Apparent

’ Bemoval Date [Iime Fxposed 24 hrs 7 days 14 days 21 days “half-life
4=25=49 145 days 250 195 165 145 30 days
52=49 7 days 50 18 11 7.5 28 days
5=0=49 7 days 48 16 9 6.5 28 days

Uranium analysis on the 4~25-49 pocket revealed less than one micro=
gram of uranium per sqgein. of CWS, Filter house CHWS can contain an upper limit
of four grams of uwranium, and probably have less than one grame

go Life Test, Filter Houge Duplicate

The pressure drop across the first FG-50 layer is 5.4 inches of
water as of June 15, 1949, This represents a rise of 0.2 inches in 30 days.

he Activity Scanner - Discharge Air

An instrument somewhat similar to the one termed "Jumior", that was
in service prior to installation of the new Filter House, is being re-evaluated.
A sample of pile exhaust air is passed through a cyclone separator, air drawn
g. from the particle collection space of the cyclone, and passed through a CWS #6
filters The CWS #6 filters are monitored conmtinuously.

"Junior” has been rm continuously for about 30 days. The instru-
ment is able to detect power level changes of 100 kw, and has registered higher
when irradiated dust was fed into the sampling line.

Since June 6th, operation has been erratic because of the large
amounts of uranium swept out of channel 2079 on June 6th and 13th, which have
Ecreased pile background. FPreviously, "Junior®" had registered bursts which
hay have been indicative of a slug rupture.

The charged wire apparatus will be moved to the top of the pile
for a more complete evaluation of its worth as an individual metal channel
scanning device. FPreliminary data indicate that it may be a good channel
scanning instrument.

2, Fume Line Sampling - Hot Pilot Plant

Sampling of a l6=~day Hot Pilot Plant run at 100% Hanford level is
summarized in Table IL. All the fume activity, originating in 120-day slugs,
: is long-livedo The data on the dissolver off-gas line were obtained by
Bartholemew, et al (MIT Practice School) during a double dissolvinge




TABIE IT
Total Output Hourly Output
Bﬁllicm‘ieﬁ , M:L]_'Licuriegi
Dissolver Line 2 0. 067
Cell Vent Line 15 0, 040
Vessel Off~-Gas Line 60 0,161
Total T 00206

*Expressed as 1 Mev gamma, 1 photon per disintegration -

The activity output was only 7,2% of that encountered at a 30% Hanford
level., The discrepancy is caused by the 40-day aging of slugs at 30% Hanford
level as compared to the 120-day aging at 100% levels, '

3o Hood Ventilation Air - 706-C Building

Sampling of hot hoods in 706-C has been continueds During the past two
months, only minor activity output has been observed from any of the hoods.
Simultaneous sampling of building air reveals that nearly all of the hood stack
contamination is already present in room aire, The order of activity in the air
is 1075 millicuries per cu.ft. ‘

4o Summary

A summary of particulate test data to date appears in Table ITT,
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' To: C. N. Rucker
Froms C. E. Winters

Subject: Iwentieth Progress Report on Oak Ridge National Iaborat
Waste Dispogal

This report will conclude this series of special reports on the Oak Ridge
National Laboratory waste disposal problems For those who are interested in
following the continued detailed progress of this work, the same type of infor-
mation that has been presented in this series of reports has been appearing,
and will continue to appear in the following regularly issued reports:

ORNL Operations Division Monthly Reports
ORNL Technical Division Quarterly Reports
ORNL Technical Divisiom, Section II, Monthly Reports*

A summary report presenting all of the available information on the particle
problem, as gathered by the Technical Division, is in the process of preparatione
This report will be issued as an ORNL report with the standard dis’sributim for
waste disposal reporis.

N ®OTE: The ORNL Technical Division, Section II, Monthly Report is not an

. official laboratory report, has very limited distribution, and is designed
for ORNL internal distribution, only. All of the information appearing in
this report appears later in an integrated form in the Technical Division

Quarterly Reportse.
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This memorandum summarizes the work accomplished during the past month on
the waste disposal work of the laboratory. The Nineteenth Progress Report
was dated May 15, 1949, Central Files No. 49=5-222,

1. Pile Cooling Air

a. [Pressure Drop

The pressure drop across the 105 Building Filiter House. has in-
creased 0.2" w.g. within the past month compered to a decrease of 0.6" wW.ge
for the previous month. The following table shéws current pressure losses:

(New Filters)

Location 11-24~48 521449  6=14~49 Change
F. G #50 Filters 11" Wege 303" Wege 305" Wege +6%
Ce We Se #6 Filters 1.0" Wege Lo7" Wege Lo7" Wege 0
ACRCSS FILTER HOUSE 303" Wege 602" Wege 6ol Wege +3%
be Slug Rupture

A ruptured slug was found in Metal Channel 1467 by use of the
scanner on May 31, 1949, and was discharged without difficulty., The thermo-
couple slug rugbvred with the only indication of anything abnormal being an
approximate 20 Ce crop in thermocouple reading about a week prior to detect-
icn of the rupture. Neither the probe nar the sticky tape gave any interpretable
indication of a ruptured slug. The slug had been in the pile for 119 days at
an aprroximate temperature of 200~ Ce

ce Filter House Activity

The ionization chambers located directly above the filters in the
exhaust air system did not show any appreciable increase in the activity of the
material deposited in the Filter House during the monthe
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Pocket Removal - Pile Filter House

. .
Uranium analyses reveal the total pile filter house uranium con-
tent to be about 25 grams. Daily uranium buildup is estimated to be 0.16 grams.

The pocket removed after 156 days total exposure (ca. 145 days
effective 100% flow exposure) is estimated to contain on the order of 65 grams
of total dust burdens

es FG Pocket Test

In order to evaluate the relative efficiencies of FG=-25 and FG=50
filter material, twenty-two test pockets of FG material were installed in the
filter house on 4~26-~49. Nine of these have been removed and tested for ressure
drop increase and dust pick-up.

Three combinations of FG material are being tested. They are:

1) Two layers of 1"2 inch FG=50
2) Two layers of 1"2 inch FG=-25
3) One layer of FG-25 backed by ane layer of FG=50

The procedure being followed is to remove three pocksts, one of
each combination, at two week intervals, measure the pressure drop across each,
' remove and weigh the filter material,

4 longer exposure period and additional samples will be required
before any quantitative results can be reportede However, qualitative observations
are that for the six-week period no dust has penetrated through to the second
layer of FG-50 material in the test pocket containing two layers of 1"2 inch
FG-50. There is penetration of dust through to the second layer of the test
pockets in which the first layer of filter material is FG-25.

At present there is nothing to indicate that a pocket made up of
one layer of FG-25 backed by a layer of FG-50 is not a satisfactory arrangement
both from the standpoint of pressure drop and filtering efficiency.

fo CWS_ Pocket Removal

Continuing decay readings on the pile CWS pockets mentiomed in
the May 15th Progress Report are included in Table L.

—,
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' TABIE I

Total CWS Activity (B)-Millicuries
After After After After Apparent

Bemoval Date Iime Fxposed 24 hrs 7 days 14 days 21 days half-life
4=25-49 145 days 250 195 165 L5 30 days

5e2m49 7 days 50 18 11 705 28 days
5=0=49 7 days 48 16 9 6.5 28 days

Uranium analysis on the 4=25-49 pocket revealed less than one micro-
gram of uranium per sgein, of CWS. Filter house CWS can contain an upper limit
of four grams of uranium, and probably have less than one gram,

go Life Test, Filter House Duplicate

The pressure drop across the first FG-50 layer is 5.4 inches of
water as of June 15, 1949. This represents a rise of 0,2 inches in 30 dayse

he Activity Scanner - Discharge Air

An instrument somewhat similar to the one termed “Jumior®, that was
in service prior to installation of the new Filter House, is being re-evaluated.
A sample of pile exhaust air is passed through a cyclone separator, air drawn
from the particle collection space of the cyclome, and passed through a CWS #6
. filter. The CWS #6 filters are monitored continuously.

o "Junior® has been run continuously for about 30 days. The instru=
ment is able to detect power level changes of 100 kw, and has registered higher
when irradiated dust was fed into the sampling lines

Since June 6th, operation has been erratic becamse of the large
amounts of uranium swept out of channel 2079 on June 6th and 13th, which have

ﬁcreased pile background. FPreviously, "Junior" had registered bursts which
y have been indicative of a slug rupture.

The charged wire apparatus will be moved to the top of the pile
for a more complete evaluation of its worth as an individual metal channel
scanning device. FPreliminary data indicate that it may be a good chamnel
scanning instrument.

2o Fume Line Sampling - Hot Pilot Plant

Sampling of a l6~day Hot Pilot Plant run at 100% Hanford level is
summarized in Table IL, All the fume activity, originating in 120-day slugs,
is long-livede The data on the dissolver off-gas line were obtained by
Bartholemew, et al (MIT Practice School) during a double dissolving,
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TABIE IT
Total Output Howrly Output
Millicwrieg* Millicurieg*
Dissolver Line 2 0. 067
Cell Vent Line 15 0. 040
Vessel Off-Gas Line 60 0,161
Total Tl 0,206

*Expressed as 1 Mev gamma, 1 photon per disintegratiom

The activity output was only 7.2% of that encountered at a 30% Hanford
level, The discrepancy is caused by the 4O-day aging of slugs at 30% Hanford
level as compared to the 120-day aging at 100% level. '

3o Hood Ventilation Air ~ 706-C Building

Sampling of hot hoods in 706-C has been continuede During the past two
months, only minor activity output has been observed from any of the hoods.
. Simultaneous sampling of building air reveals that nearly all of the hood stack
Ny contamination is already present in room aire The order of activity in the air
i is 1075 millicuries per cu.ft.
4e Summary

A summary of particulate test data to date appears in Table IIIL.
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